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CF..APTER I 
INTRODUCTION 
The latest in a series of approaches to the organic 
treatment of mental disorders is the use of tranquilizing 
drugs . Chlorpromazine hydrochloride is among the most widely 
used tranquilizers in the treatment of schizophrenia . It goes 
under the trade name of Thorazine . Chlorpromazine was first 
introduced from France into the U. S.A . and Canada in 1954 . Al -
though the drug was first developed. as an antihistamine and 
as an anaesthetic , to be used in conjunction with other anaes-
thetics , chlorpromazine has since found wide use in the treat -
ment of various mental disorders . The drug company which pro-
duces it claims that Thorazine has the 11 capaci ty to alleviate 
anxiety, tension, apprehension, and agitation, and to induce 
a state of unique tranquility or ataraxia- - a detached serenity 
1 
without clouding of consciousness or depression of mental facul -
ties.' 1 
Some researchers to date have concentrated on the 
effect of chlorpromazine in producing clinical improvement in 
schizophrenia and other types of psychiatric patients. Other 
researchers have concentrated on the psychological effect of 
the drug on the re sults of IQ tests , learning tasks, and a 
variety of other psychological tasks including perceptual-
motor devices. Most of the hypotheses tested have not speci-
1 Thorazine Reference Manual, ls t ed. Philadelphia: 
Smith, Kline, and French Laboratories, 1955, p. 3. 
fled how the drug produced its effect . Although some of the 
hypotheses have implied that chlorpromazine had its influence 
in the emotional sphere of behavior , it has been assumed by 
previous investigators that schizophrenic or other types of 
patients are under a chronic state of stress or anxiety due 
to their emotional problems and the emotional state disrupts 
their behavior . Thus, by alleviating some of the effects of 
stress, chlorpromazine improves the total behavior and , there-
fore, improves the specific behavior under study. 
In order to test the effect of the drug on the re-
sults of stress , some investigators have experimentally manipu-
lated stress or anxiety and not simply assumed its presence . 
In two instances the findings have demonstrated the effective-
ness of the drug and in one case the drug did not have the 
hypothesized effect. The contradictory findings of these 
studies in which stress and fear have been manipulated are 
typical of the conflicting results of the many studies of the 
drug when used with psychiatric patients where the level of 
anxiety, fear, etc . has been inferred rather than manipulated . 
Further research to help clarify the role of the drug as a 
tranquilizer seemed indicated . 
It was bel ieved that schizophrenic patients were the 
ideal subjects to use in order to further test the tranquiliz-
ing effects of chlorpromazine . In a survey of physiological 
treatment of psychiatric patients Wortis2 found that as re-
2 J . ·vortis , " hysiological Treatment , 11 Am . J. 
Psychiat., 1961, 117 , 595- 599 . 
cently as 1960, chlorpromazine was still the preferred drug 
for the treatment of schizophrenics. In addition to this, 
schizophrenic patients, especially in the acute phase, are 
generally characterized as in a state of high anxiety with a 
low threshold for anxiety arousal and a slow recovery rate. 
Finally, it is clinically observed, and has been experimentally 
demonstrated , that schizophrenic patients are prone to with-
drawal and defensive avoidance behavior under stressful or 
anxiety provoking s ituations . The present investigation will 
test the hypothesis that chlorpromazine reduces stress-produced 
anxiety of schizophrenic patients with a consequent reduction 
in defense avoidance behavior but without a reduction in adap-
tive avoidance behavior. 
3 
CHAPTER II 
PSYCHOLOGICAL EFFECTS OF CHLORPROHAZ INE 
Effects of Physiology 
The effect of chlorpromazine on the neurophysiology 
of the organism is not clearly understood . In discussing the 
influence of the drug on the organism's biology Kurlandl 
stressed the drug's action on the vegetative system. He pointed 
out how the drug slows the pulse and respir ation rate , and low-
ers the body temp erature , blood pressure , and basal metabolic 
rate . Although he did not present evidence for it , Kurland 
further indicated that the drug produces general psychomotor 
retardation while it leaves the sensorium clear and all intel-
lectual functions intact . From those varied clinical effects 
it would be necessary to assume that various levels of the cen-
tral nervou s systems are affected by the action of chlorpromazine . 
Without offering any direct evidence , from the general clinical 
effects of the drug, Lehman2 concluded that chlorpromazine af-
fected the brain stem ventral of the thalamus , the subthalamic 
nucleus , pontile tegentum, red nucleus , and hypothalamus . He 
concluded that the psychological effect of the drug was in "re-
ducing selectively all action tendencies whose origin and main-
tenance are principally dependent on feelings . tt 
1A. Kurl8nd , "Chlorpromazine in the Treatment of Schizo-
phrenis ," J . Nerv . & Hent . Dis ., 1955, 121, 321-329 . 
2H . Lehmann , "Selective Inhi bi ti on of Affective Drive by 
Pharmacological Means , " Amer . J . Psychiat ., 1954, 110 , 856-857 . 
4 
A certain amount of support was given to Kurland's 
conclusion about the vegetative effects of chlorpromazine in a 
study by Zimbardo and Barry.3 Using white rats as subjects, 
they compared the effects of the drug versus a placebo on sex-
ual behavior. They found that the drug increased the latency 
period for the male rat to mount and copulate and decreased the 
frequency and rate of copulation. Effects on motivation were 
also demonstrated by Schmidt and Van Meter . 4 They used several 
dosage levels of chlorpromazine and found that the drug reduced 
the eating of albino rats for at least five hours. The effect 
of dosage was essentially linear in that the rats ate less with 
each increase in drug dosage. 
Begany et a1 5 offered experimental evidence with cats 
as sub jects which supports, to some extent, the hypothesis that 
chlorpromazine acts on hypothalamic activity. In order to ind-
tate psychosis they first used morphine sulphate to induce a 
manic -like agitation. Previous studies had suggested that mor -
phine had stimulant action at the subcortical level of the brain, 
probably originating in the hypothalamus. In a group of 10 cats 
wbere the drug was administered at the height of morphine excite-
3P . Zimbardo and H. Barry, "Effects of Caffeine and 
Chlorpromazine on the Sexual Behavior of Male Rats ," Science, 
1958, 127, 84-85. 
4H. ~chmidt and W. Van Meter, "Chlorpromazine Depres-
sion of Food Intake in the Albino Rat ," J. Comp. Physiol. Psychol., 
1958, 51 , 29-31. 
5A. Begany, J. Seifter, H. Pless, R. deV . Huber, and w. 
Bruce , "Tranquilizing Effect of Phenothiazine in Cats and Rabbits, 11 
Paper presented at Federation Meeting, Wyeth Institute for Medical 
Research, April 1956, Atlantic City, N. J. 
ment the effect was to control the motor excitement i n nine 
cases. In a group of six cats where chlorprqmazine was ad-
minis tered before the morphine , the drug controlled motor ac-
tivity in five cats. 
Porteus and Barclay6 introduced evidence into the 
literature which suggests that the drug acts at other levels 
of the nervous system besides at the hypothalamus . They com-
pared the results of a maze test before the treatment with the 
results after the patient had been en the drug or a placebo 
for six weeks . Thirty-five patients were used in the drug 
group and twenty-five were used for the placebo grou • The 
mean deficit in maze performance for the drug group was 1.89 
years mental age which was statistically si nificant . No sig-
nificant reduction in mental age scores was found for the 
placebo group . In a previous study Porteus7 compared slmilar 
findings on a maze test with the amount of deficit found after 
lobotomy and concluded that chlorpromazine had a similar effect 
as the surgery. Besides the similarity in deficit in maze per-
formance , Porteus pointed out the similarity between lobotomy 
and the drug in causing a weight gain and increased appetite, 
as aids in making intractable pain more bearable , and a reduc -
tion of anxiety and self concern. Although his results suggest 
6s. Porteus and J. Barclay, "A Further No te on Chlor -
promazine Reactions ," J. Consult . Psychol., 1957, 21, 297-300. 
7s. Porteus, 11 Maze Test Reactions after Chlorpromaz :!.ne , ' 
J. Consult. Psychol., 1957 , 21 , 15-21 . 
6 
that intellectual functions were interfered with by the drug, 
the fact that a maze test involves perceptual-motor activity 
leaves the alternate interpretation that the maze deficit is 
really an interference with the perceptual-motor processes. 
Effects on Psychomotor Functions 
hile the clinical impression had been that chlor-
promazine produced some psychomotor retardation, Loomis et al8 
were among the first to demonstrate experimentally that the 
drug had a detrimental psychomotor effect. Using eight volun-
teer graduate students as subjects they first trained these 
subjects to a criterion of plateau performance on a simulated 
automobile driving task. They then measured the increase in 
errors under chlorpromazine , alcohol , placebo , etc . The re-
sults indicated that the drug produced a significant impair-
ment in the subjects' driving skill and a similar impairment 
was found for the alcohol equivalent of four ounces of whiskey. 
Since a simulated auto driving task is a complex task involv-
ing many psychological variables besides psychomotor activity 
7 
a study by Brodie9 is more to the point. Brodie used two norr~l, 
male, paid subjects and had them perform both a simple and a 
disjunctive reaction time task. He compared several dosages of 
BT . Loomis and T. West, "Comparative Sedative Effects 
of a Barbituate and Some Tranquilizer Drugs on Normal Subjects," 
J. Pharmacal. Exp. TheraE., 1958, 122, 525-531. 
9R . Brodie, "Simple and Disjunctive React ion Time 
Under The Influence of Chlorpromazine Hydrochlor ide," Unpub-
lished doctoral dissertation, Boston University, 1958. 
the drug varying from 25 to 150 m lligrams with the effect 
of a placebo. In addition to the drug dosage variable , Brodie 
used the time between administration of the drug and the per-
formance on the reaction t i me task as his second independent 
variable. Time varied from a minimum of one hour at half hour 
intervals up to a maximum of three and one-half hours between 
drug and testing . Whi le both simple and disjunctive reaction 
time was slowed down significantly at high dosages, the effect 
was significantly more marked on the simple reaction time . 
Since a sensory discrimination task is incorporated in the dis-
junctive reaction time task, and that task was less affected 
than the more simple motor response required in the simple re-
action time task, he concluded that chlorpromazine interferes 
more specifically with motor functions than with the ps choloc:i-
cal process of discr mination . In addition to the increas ng 
effect of larger dosa es , Brodie found that the drug 's effect 
was most marked at about two and one-half hours after the admin-
istration of the drug . His results clearly supported the clini-
cal impression that psychomotor retardation is produced by the 
drug . 
Effects on Clinical Behavior ; No Control Groups Used 
Early studies of the effect of chlorpromazine on 
psychiatric symptoms suggested that a panacea had been found 
for treating a wide variety of symptoms ranging from anxiety 
states to regressed schizophrenic behavior . One of the first , 
iilinkelrnanlO reported dramatic results from the use of the 
drug on a group of 142 patients involving a mixture of diag-
nost c categories . He reported that of the 67 patients with 
severe anxiety reactions , 56 showed improvement judged from 
moderate to complete alleviation of the symptoms . One patient 
lost his delusions and auditory hallucinations . Anot her pat i ent 
still had halluc inations but was not upset by them anymore . 
Winke l man speculated that chlorpromazine " interferes with ex-
cessive psychomotor excitement between cortical areas and the 
diencephalon ." Since he did not use a control group it is dif -
ficul t to assess the part played by various other variables 
known to be relevant such as suggestion and spontaneous · remis-
sion. 
In a study geared specifically to schizophrenic pa-
tients , Kinros s- rJrightll gave dosages varying from 800 to 3600 
mill igrams per day to 108 patients in a teaching hospital . His 
overall findings were that 7 6% of the patients showed remission 
or were much improved. When he categorized his results in terms 
of duration of illness, his figures suggested a slight trend 
for patients ill less than two years to show a better recovery 
rate than those patients ill two years or longer. The influ-
ence of the duration of hospitalization on the effectiveness of 
the treatment was high-lighted in the conclusions of a drug 
lON. Winkel!!1an , "Chlorpromazine in the Treatment of 
Neuropsychiatric Disorders ," J . Amer . I\Ced. Ass ., 1954 , 155, 18- 21. 
llv . Unross-Wright , "The Intensive Chlorpromazine 
Treatment of Schizophrenia , " Psychiat . Res . Rep . of the Amer . 
Psychiat. Ass ., 1955, 1, 53- 62. 
study done by 3-ol wan . 2 In his study he found that of the 
103 schizophrenic patients hospitalized less than two years, 
60% showed moderate to marked improvement while only 6% of the 
136 patients who had been in the hospital over 10 years showed 
such improvement. In explaining dosages, Goldman told how his 
patients received increased dosages of the drug until either 
some change in the patient's symptoms was noted or severe side 
effects occurred. By use of these criteria, he found that the 
maximum useful dosage of the drug was 2000 milligrams per day. 
Although his results supported Kinross-Wright's dramatic recov-
ery rates for acute patients, the Goldman figure of 6% recovery 
for chronic patients does not support Kinross-Wright's 62% re-
covery rate. One possible explanation is that Goldman used a 
much longer hospitalization as the criterion for chronic. Also, 
a different criterion for "recovery" may have been used by the 
two investigators. Since massive dosages of the drug were used 
by both investigators, the hypothesis of different dosage ef-
fects is not tenable. Another possible explanation might be 
the differences in the populations from which the samples of 
the two studies were drawn. Kinross-Wri ght's sample was from 
a teaching hospital while Goldman's sample was from a state hos-
pital. It is possible that a teaching hospital would not keep 
severely regressed patients for a long period of time but would 
.l.V 
12o. Goldman, "Chlorpromazine Treatment of Hospitalized 
Psychotic Patients, "J. Clin. Exper . Psychopath. and Quart. Rev. 
Psychiat. and Neurol., 1956, ·17, 45-46. 
transfer them to a state inst-itution. 
Most clinical reports of the effects of chlorproma-
zine on the ward behavior of mental patients have stressed 
quieting effects on the patient's overt behavior. Kurland13 
reported a study in which 75 schizophrenic patients who were 
difficult nursing problems were selected for a study of the 
11 
effects of chlorpromazine on the gross ward behavior of patients. 
Difficult nursing was defined as agitated, destructive, sr~ar-
ing, hyperactive, or impulsively assaultive behavior. A maxi-
mum dosage of 400 milligrams per day was administered. A marked 
to moderate improvement was found for 25 patients . Although 
Kurland presented no data on hospital stay, he concurred with 
Goldman that five years or less hospital stay patients are the 
most treatable group of patients. 
Effects on Clinical Behavior: Control Groups Used 
In contrast to the foregoing studies in which no at-
tempt was made to use such experimental controls as control 
group patients taking a placebo, many of the more recent investi-
gations of the drug have used control groups and other aspects 
of rigorous research methodology. For instance, Tenenblatt and 
Spagno14 gave 50 chronic women psychotic patients 300 to 900 
milligrams per day of chlorpromazine and compared the results 
with 50 women patients taking placebo. They reported 76% im-
13Kurland, op. cit. 
14sarah Tenenblatt and A. Spagno, "A Controlled Study 
of Chlorpromazine Therapy in Chronic Psychotic Patients," 
J. Clin. Exper. Psychopath. and Quart. Rev. of Psychiat. and 
Neurol ., 1956, 17, 81-92. 
.proved or recovered with the drug treatment as contrasted 
with only 4% improved or recovered in the placebo group . 
Three drug group schizophrenic patients recovered completely 
and left the hospital, the investigators reported, which 
makes it difficult to tell what "recovered" meant for the 
other 35 women of the 76 % labeled recovered. In checking 
whether ther e was a differential effect of the drug based on 
age or duration of the illness, the investigators found that 
these variables were not significantly related to the results. 
The only data that they report on the length of the treatment 
are that the drug was discontinued after 50 days if the patient 
showed no improvement. Porteusl5 seems to have made a signi-
ficant improvement in me thodology over the before mentioned 
studies by his careful assessment of any change in the patient's 
behavior during the course of therapy . Two equal wards of 50 
patients each were given either a placebo or 300 milligrams per 
12 
day of chlorpromazine. A rating scale covering mental confusion, 
untidiness, hallucinations, delusions, speech, negativism, ag-
gression, restlessne ss, emotion, etc. was used twice before the 
study and then every three weeks during the study for a total of 
18 weeks of drug treatment . Based on a final ratin g of the aver-
age of the fifteenth and eighteenth week ratings as compared 
with the average of the two pretreatment ratings, and ignoring 
15s. Porteus, "Specific Behavior Changes Following 
Chlorpromazine ," J. Consult. Psychol., 1957, 21, 257-263. 
smal l change of nine points or less , 60% of the drug group 
and 11% of the placebo group were found improved. Without 
the nine points as a cutoff point , 96% of the drug and 60% 
of the placebo group showed improvement . 
Negative findings , however , are more often reported 
by investigators where a control group taking placebo and other 
methodological controls have been used by the investigators. 
Littlel6 di d a study in which each patient served as his own 
control . During the 12 weeks of the study each patient had 
three weeks of placebo , three weeks of a bartiturate , and six 
weeks of chlorpromazine . The order of these three treatments 
was counter- balanced so that some patients received the place-
bo during the first three weeks, some received the placebo dur-
ing the second three weeks, some received placebo during the 
third three weeks, and some received it during the las t three 
weeks of the study. The rater, who did not know what treat-
ment the patient was receiving , rated all of the patients on a 
seven point scale ranging from very worse to very much i mproved. 
The results indicated that 11% of the placebo group, 17 . 5% of 
the chlorpromazine group , and 20 % of the barbiturate tre atment 
received ratings that s howed improvement. The results led 
Little to conclude that the drug was of no value in the treat-
ment of chronic hospitalized psychiatric patients. Based on a 
16J. Little , "A Double-Blind Controlled Comparison of 
t he Effects of Chlorpromazine , Barbiturate , and a Placebo in 142 
Chronic Psychotic Patients ," Brit. J. Psychiat., 1958, 104, 
334-349. 
13 
study of chronic paranoid schizophrenic patients , Viensl7 
had equally pess i n1istic conclusions about the value of the 
drug. Viens used 15 matched pairs of male patients who had 
been in the hospital three or more years . One member of each 
pair received 400 milligrams daily of chlorpromazine and the 
other member of the pair received a placebo . The duration of 
the treatment was six weeks . The study wa.s doub l e blind in that 
neither the inve s tigator nor the patients knew which member of 
the pair had received the drug or the placebo until all of the 
ratings a.nd other evaluations of change had been made . Compari-
sons of the measurements taken before treatment and after six 
weeks were used as criteria of change. One of the measures was 
the rating of improved or not improved on the basis of psychia-
tric interviews and ward personnel notes . The change was not 
statistically signif icant . A battery of psychological tests 
composed of Bender-Gestalt, WAIS, Rorschach, and eight TAT cards 
was administered to each patient before the study and again 
after six weeks of the drug or placebo . There was no signifi -
cant change in the test results of either the drug or placebo 
group . Bes i des these measures , a clinical i mpression of chan e 
was done which was based on the battery of tests taken as a 
whole . He also used all of the data together for what he called 
a total approach and there was no si nificant differenc e in that 
17 • Viens , "Psychologi cal Effects of Thorazine in 
Chronic Paranoid Schizophrenic Patients ," Unpublished doctoral 
dissertat ion, Univ. of Portland, 1956 . 
14 
rating either. 
In view of Viens' careful control of known variables, 
and in view of the exhaustive list of measurements of change 
which he used, it is tempting to consider his results as the 
last word on the effectiveness of the drug with chronic schizo-
phrenic patients. It is possible , however , that slight differ-
ences between the studies reporting positive and negative re-
sults explai n the different results. Perhaps Viensl8 and 
Littlel9 did not keep up the drug treatment long enough for 
the effect of the drug to demonstrate itself. Porteus reported 
that he used the drug for 18 weeks; other previously cited in-
vestigators failed to report any length of treatment except 
Tenenblatt and Spagno20 who discontinued the drug after 50 
days if they saw no improvement . More attention to the vari -
able of treatment length seems in order. For posit i ve results 
Porteus used only 300 milligrams per day which is less than 
the 400 milligrams per day re orted by Viens for negative re-
sults so the difference in dosages does not appear to explain 
the different results. 
Effects on Intellectual Functioning 
Although Viens' study indicated that the commonly 
used clinical ps chological tests were not affected in any 
18A . Viens , op. cit . 
19J . Little, op . cit . 
20sarah Tenenblatt and A. Spagno , op . c i t . 
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significant way by chlorpromazine therapy , other investig,ators 
have reported varied results with intelligence tests. Bair 
and Herold21 reported special circumstances where chlorproma-
zine had an effect on the performance of intelligence tests. 
They selected the 10 most hyperactive mentally retarded child-
ren at a state train ng school and matched them on age, sex , 
and IQ with a group of 10 non-hyperactive children from the 
same institution . After 60 days of 75 milligrams per day of 
the drug , it was found that the 10 experimental subjects had 
an IQ gain of 10.4 points as measured by the Columbia i1 ental 
~. aturity Scale . The control group had a mean ncrease of only 
2.5 I Q points . The differences in improvement were significant 
at the 99% level of confidence . In addition to IQ test chan e, 
Bair and Herold noted that six of the 10 drug patients stopped 
biting their fingernails and slept longer and better . It is 
clear that they were hypothesizing a disrupt ive effect on IQ 
test results by hyperactivity and predicting a reduction in 
hyperactivity by the drug which would then be reflected in 
better performance. Because the two groups were not matched on 
hyperactivity, an alternative explanation is possible. Be-
16 
cause of a regression toward the mean when extremes are retested, 
the extreme group on hyperactivity would have less hyperactivity 
later even without the drug. Such a spontaneous change in hy-
21H. Bair and ¥ • Herold, "Efficacy of Chlorpromazine 
in Hyperactive Wentally Retarded Children, " Amer . hled . Ass. 
Arch . Neurol . and Psychiat ., 1955, 76, 363 - 364 . 
peractivity might account for part or all of the IQ test im-
provement. The drug explanati on gains plausibility, however, 
in view of previously cited studies in which the drug was 
found to calm the hyperactive psychotic patients. Ison22 also 
used groups of mentally retarded children from a state institu-
tion as subjects to study the effects of chlorpromazine on in-
telligence test performance. She used two groups of 32 patients 
who were fairly representative of the Grafton State School popu-
lation. The groups were matched as to the number of brain dam-
aged , mongolo d , familial , and undifferentiated types of feeble 
minded categories . She placed the experimental group on 50 
milligrams per day of the drug for 31 days and she placed the 
control group on a placebo for that time. The WISC or WAIS in-
telligence tests were then given and the results of the two 
groups were compared. he only statistically significant find-
17 
ing was that the digit symbol subtest lllproved for the drug roup. 
She interpreted that finding as due to a reduction of anxiety. 
However, in view of previously cited findings that the drug inter-
feres with psychomotor functioning it would have been hypothes ized 
that the effect of the drug would have been in a different dir-
ection. 
Effects on Miscellaneous Laboratory Tasks 
Various other researchers have used batteries of psy-
22~J. . Gail Ison, 11The Effects of 'Thoraz ine' on Wech-
sler Scores ," Amer. J. Lient. Def., 1957, 62, 543-547. 
chological tasks to test the effects of chlorpromaz ne . Kor -
netsky et a123 tested the immediate effects of the dr on 
six men and four women volunteers . They admin stered an add-
ing task, a modified dig i t symbol task, speed of copying num-
bers , pursuit rotor , d i scrimination of circle size , and a 46 
item symptom questionnaire . Compared with the effect of a 
placebo , t hey found that 75 minutes after 200 milligrams of 
chlorproma z ine there wa s a significant decrement in the digit 
symbol and pursuit rotor task . Since both of these tasks in-
volve a certain amount of psychomotor function their results 
support the previously cited research of Brodie24 and Loomis 
et al.25 Also using normal volunteers for subjects, Lehmann 
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and Czank26 tested the effects of six drugs on various psycholog-
ical tasks. Thirteen sub "ects served as controls while eight-
een subjects were used for the experimental group. The tasks 
tested were critical fusion frequency, after image disap ear-
ance, bri htness constancy , tapping , reaction time , hand steadi-
ness , d rit span , digit syrrfuol , and digit cancellation. In 
testing the effects of chlorpromazine Lehmann and Czank found 
23c. Kornetsky , o. Humphries , and E . Evarts , " Compari -
son of Psychological Effects of Certain Centrally .Actin Drugs 
in l/Ian ," Amer . Med . Ass . Arch . Neurol . and Psychiat ., 1957, 
77, 318- • 
24'R 
.. . Brodie , op . cit • 
25A . Loomis and T. West , op . cit . 
26H. Lehmann and J. Czank, "Differential Screening 
of Phenotropic Agents n Man; Psychophysiological Test Data, " 
J . Clin. Exp . Psychopath. and Quart . Rev. Psychiat . and Neurol ., 
1957, 18, 222 -235 . 
a detrimental effect on flicker fus i on fre quency , after image 
diss.ppearance , and tapping. Since their study did not find 
the r eaction time effect that the previously cited study by 
Brodie found , an analys i s of any differences between the 
two studies is warran ted. However , Lehmann and Czank did not 
extensively report their methodology so no such comparison s 
possible . 
Psychophysiological processes in the area of vision 
seem to be affected differently by chlorpromazine for some 
functions than for other functions. Although Kornetsky et a127 
found detri mental effects of the drug on two visual processes , 
Saucer28 found what he considered positive effects of the drug 
on the phenomenon of apparent motion . In a previous study 
Saucer had found that , compared with normals , schizophrenics 
showed a significantly lower threshold for apparent Beta mot ion . 
I n testing the drug he found that a group taking chlor romazine 
had a significantly higher threshold than without the drug . The 
new mean was at the level of the mean of the normal s of his pre -
vious study . 
FelQman et a129 used the Lashle j umping stand appara-
tus to te s t the bri htness discrimination of rats under drug 
ception b 
134-138 . 
27c • • ornetsk , o. Humphries , and E. Evarts , op . cit . 
28R . Saucer , "Chlorpromazine and Apparent :'.'lotion Per-
Schizophrenics ," J . Consult. Psychol. , 1959 , 23 , 
19 
29R . Feldman, P. Ellen , W. Liberson, and J. Rob i ns , "The 
Effects of CPZ on the Brightness D scriminati on of Rats with 
Habits and Fixations ,tt J. Comp . Physiol~ Psychol ., 1959, 59 , 
322-329 . 
and non-drug conditions. They also varied the motivation as 
some of the groups received the abnormal fixation training and 
some grou s received plain trial and error learning. It was 
found that the drug had no effect on brightness discrimination . 
Other investigators have focused on the effects of 
chloropromazine on learning and memory , Daston30 used a double 
blind technique to control any suggestive effects of medica-
tion and other possible bias producin factors in order to 
study immediate memor runctioning. He used 26 chronic male 
schizophrenic patients for subjects and each patient served as 
his own control. The tasks were the Logical Memory and Paired 
Associates subtests from the Wechsler Memory Sce.les. He found 
that the drug produced a significant improvement for the Paired 
Associates and he reported a trend to better performance on 
the Logical viemor ies subtest. Most of the tasks given to the 
research groups used by Whitehead31 involved some immediate 
learning. Bes ides a rote serial learning task of eight items , 
Whitehead used a questionnaire which he called Verbalized Social 
Adaptation, the pursuit rotor, and a match stick ame to test 
the drug's effect. The results of the uestionnaire showed a 
significant improvement after two months of drug therapy for 
30 • aston, "Effects of Two henothiazine Drugs on 
Co?centrathive Attention Span of Chronic Schizo hrenics ," J. 
Cl~n. Psyc ol., 1959, 15, 106-109. 
ffects of Chlorpromazine on 
GV 
31 ' • hi tehead, 11 The 
Chronic Psychotics with Re ard 
Verbalized Social Adaptation," 
Vanderbilt Univ. 1956. 
to Several Learning Tasks and 
Unpublished doctoral dissertat_on, 
the 36 schizo hrenic subjects in his experimental group. The 
16 patients used in a placebo group for controls showed no 
such mprovement. The results of the other three tasks showed 
no signif cant changes for either grou • 
Summary of Effects 
One implication inherent in some of the before men-
tioned research on the effect of chlorpromazine is that the emo-
tional difficulties of psychiatric patients disru t social and 
test behavior and the disruptive effect is reduced or negated 
by the drug's action. The other studies cite<J hypothesize that 
the drug interferes with certain psychological functions such 
as reaction time. In the former studies, in no instance was 
the emotional disruption variable manipulated by the experiment-
er. Instead, it was inferred that the patient ' s diagnosis de-
fined a state of chronic disruption. 
Any attempt to draw an overall conclusion from this 
survey of research is premature . Several of the studies in 
which the research design appeared adequate did not support the 
hypothesis that the drug had a significant effect on gross be-
havior . On the other hand, Porteus' well designed studies lent 
support to the hypothesis that chlorpromazine had a positive 
effect by reducing gross symptoms while it had a negative ef-
fect on the perceptual motor area of behavior. 
Effects on Experimentally Produced Anxietz 
Only a few studies to date have experimentally 
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created stressful circumstances under which to test the tran-
quilizing potential of chlorpromazine. Holliday and Dille32 
tested the effects of stress on normal subjects under three 
different drugs and a placebo. The task was a large version 
of a pursuit rotor and 40 volunteers were used as subjects. 
Stress was produced at random on half of the trials by an elec-
t ric shock to the finger , a blast of air on the back of the 
subject's neck , or an auto horn sounded overhead . The order 
of the stresses was also random. They found that the stress 
simuli had a disruptive effect on both the stress and non-
stress halves of the trials for the chlor romazine condition. 
Y.ebrobamate he ped the nonstressed trials but phenobarbital was 
a signif cant help for both stress and nonstress trials. 
Chlorpromazine had a temporary effect in an ap roach-
avoidance situation studied by Miller. 33 He first trained hun-
gr rats to press a lever for food and then shock was put on 
the lever at random but 50f of the time until the rats quit 
pressing the lever. During the next four days the rats were 
retrained to press the lever under two milligrams per killo-
ram of b ody weight of chlorpromazine or saline solution. The 
drug enabled the drug group to retrain faster than the placebo 
roup. Continued retraining for several days without the drug 
led to the extinction curves of both groups to meet which in-
32A. Hollida and J. Dille, op. cit. 
33N. TUller, "Some Recent Studies of Conflict Be-
havior and Drugs," Amer. Psychol., 1961, 16, 12-24. 
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d cated that it was unsafe,to assume that the beneficial ef_. 
feet will transfer from the drugged to the nondrugged state . 
I. i ller e t al 34 found that chlorpromazine had a s gn fican t 
effect on the extinctlon of fear motivated behavior . Rats 
were first trained to avoid an electric shock to the r feet 
by going i nto another compartment of a maze at the sound of a 
buzzer . The rats were then div i ded into five groups and three 
groups received chlorpromaz i ne dosages of . 3 , . 6 , or 1 . 2 milli-
grams er killogram of body weight . f the other two roups , 
one received a saline solut i on and the other received 40 milli-
grams of phenobarbital per killo ram of body wei ht . Under 
these four different drug states and the placebo , extinction 
trials were run at hourl intervals for a total of 10 trials. 
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Ext nction was no faster under phenobarbital than with the place-
bo . For the three chlorpromazine groups , however , the results 
showed that the greater the drug dosage the faster the ext i nc -
tion of the avo i dance behavior . In a separate study they deter-
mined that 40 milligrams of phenobarbital had the same effect 
as 1 . 2 milligrams of chlorpromazine on the latency of running 
an elevated maze . Because of the equating of the two drugs on 
their sedative effects , il1liller et al concluded that the effect 
of chlorpromazine was not a sedative effect but a direct effect 
on the conditioned fear motive . 
34R. !iller, J . urphy, and r . Mirsky, "The Effects of 
Chlorpromazine on "[;lear - Motivated Behavior in Rats , ' J . Pharmacol . 
Exp . Therap. , 1957 , 120 , 379- 387 . 
Avoidance and Anxiety in Schizophrenia 
!.iednick' s 35 review of the literature po nts out 
the general agreement that schizophrenics, especial1 in the 
earliest phases of their illness , are extremely anxious. 
They respond with anxiet to a wide range of stimuli and to 
low levels of anxiety stimuli . Besides this, they display a 
s ow recovery rate when the anxiety is aroused . Studies spur-
red by such findings as Taylor ' s36 have soueht the construe-
tive motivat onal aspects of anxiety . 11 too often, especiall 
at high levels of anx ety, it has been found that the subjects 
resort to defense oriented rather than goal oriented behavior . 37 
One of the main defensive reactions of schizophrenics is with-
drawing and/or avoidance behavior . 
In a study of tone discrimination, Garmezy38 found 
that schizophrenics had poorer discrim nation when punishment 
was added to the experimental situation in which reward only 
24 
was used but normals did better . lthough his conclus on focused 
on the poorer d scrimination by the schizophrenic under the 
threat of punishment he recognized how the sch zophrenic's tend-
35s. Hednick, "A Learning Theory Ap roach to Research 
in Schizophrenia," Psychol. Bull., 1958, 55, 316-327 . 
36Janet Taylor , 11 The Relationship of Anxiety to the 
Conditioned Eyelid Response ," J . Ex • Psychol. , 1951, 41 , 81-92 . 
37o . IcClelland, Personality, '"illiam Sloane , Assoc ., 
New York: 1951 , 478- 507 . 
38 • Garmezy , "Stimulus Differentiation by Schizophrenic 
and Normal Sub jects Under Conditions of Reward and Punishment ," 
J . Pers., 1951-1952, 20 , 253- 276. 
ency to use avoidance or withdrawal explained the differences 
between the two groups . As Garmezy put it , it was as if the 
patients had " different habits of response under threat of pun-
ishment than have normals .n39 
The schizophrenic patients in Garmezy's study demon-
strated the schizophrenic's hypersensitivity to threat of pun-
ishment and their defensive avoidance in order to deal with 
the effects of the threat. A detailed description of his ex-
perimental task and procedure is necessary to illustrate that 
the effect of stress was not disruptive which would have led to 
poorer discrimination due to more errors. Instead, the stress 
r esulted in a directiona.l change in responding , defensive avoid-
ance , which had as ts secondary consequence the poorer discr i m-
ination because of the nature of the responses required n the 
experimental task . 
Garmezy used five tones as stimuli in a t ical stimu-
lus eneralization task . He trained normals and schizo hrenics 
to pul a lever to a standard tone , 515 cycles , and to push the 
lever to four other tones. When he tested the two roups b 
us n reward for correct ulls to the standard tone, he found 
that the level and shape of the stimulus generalization curves 
for both grou s were essentially the same . The curves on Fig-
ure 1 are reproduced from his data . Garmezy next trained the 
25 
39 • Garmezy , "Stimulus Differentiation by Schizophrenic 
and ormal Subjects Under Conditions of Reward and Punishment ,' 
Unpublished doctoral dissertation, State Univ . of Iowa, 1950 , p . 53 . 
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Fig . 1. Rep roducti on of tone discrimination curves of 
norntals and schizophrenics under reward and re-
ward-puni~hment conditions. Each group was 24 
subjects.4-0 
groups to pull th& lever to a new standard tone of 715 cycles 
and tested the discrimination by having them pull the lever for 
that tone and push the lever to any of four other tones. In 
the second series of tones , besides rewarding a pull to the 
standard tone , he instructed the sub j ects that he 1ould unish 
a pull to the tone the most d fferent from the standard tone , 
the 760 cycle tone . Compared to the normals , the effect of the 
threat of punismnent was for the patients a difference in k nd 
rather than degree. For the normals , the reduction in pulls 
was the greatest on the 760 cycle tone , the tone where a pull was 
punished, and the reduction in pu ls was the least for the stand-
ard tone , i.e., the rewardedmne. The net effect as improved 
discriminati on as measured by the increased steepness of a gen-
eralization gradient . 
For the patients , however, the ef£ect of threat of 
punishment was to reduce pulls to the standard tone , W1ere a 
pull of the lever was the rewarded response , as well as to re-
duce pulls to the tone where it was the punished response . The 
level of the stimulus generalization curve was reduced but there 
was no chan e in its steepness , i . e ., the generalization gr~dient . 
The changes in r•esponses for the patients seemed to be defensive 
avoidance of the pull response , rather than a change to the 
adaptive avoidance of pulls , as was the case for the normal 
group . 
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CHAPTER III 
STATEMENT OF THE PROBLEM 
Chlorpromazine has had widespread use in the treat-
ment of psychiatric patients, particularly hospitalized 
schizophrenics. Despite a myriad of other drugs, it still 
enjoys the status of the preferred drug for the treatment 
of schizophrenia. 
Claims abound regarding the drug's effectiveness 
in r educing clinical symptoms, but well designed studies do 
not support those claims. The detrimental effect of the drug 
on reaction time is well established. The find ings that the 
hyperactivity of hospitalized patients is reduced by chlor-
promazine may well be a biproduct of the effect that the drug 
has in slowing down the various physiological processes of the 
body with the resulting slowdown of all behavior. 
Most of the investigators to date have hypothesized 
that psychiatric patients will show improved behavior under 
the drug. The investigators have assumed that anxiety, or 
some other disruptive emotional state, is operating in these 
patients and the drug then improves behavior by lessening or 
tranquilizing the disruptive influence. Few studies have ex-
perimentally manipulated the disruptive stat9. Of those few, 
the two which stand out had results which demonstrated that 
the drug facilitated the extinction of fear-conditioned avoid-
ance behavior of the white rat. 
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The avoidance and/or withdrawal tendency of the 
schizophrenic bas been included in most clinical descriptions 
of their behavior. One investigation demonstrated that the 
defensive avoidance behavior is particularly emphasized by 
schizophrenic patients under stressful conditions. Consequent-
ly, it seemed that schizophrenic patients offered the ideal 
subjects upon which to test experimentally one of the thera-
peutic effects of chlorpromazine, i.e., its ability to tran-
quilize and thereby reduce symptoms stemming from anxiety. 
In order to demonstrate an analog of a psychiatric 
symptom, and its treatment by chlorpromazine, the following 
hypotheses are offered for testing: 
Hypothesis I.--stress results in a high degree of 
anxiety in schizophrenic patients . They are prone to react to 
their anxiety by defensive avoidance behavior. 
Hypothesis II.--Chlorpromazine produces a therapeutic 
effect by reducing anxiety. 
The two hypotheses can be tested by using essentially 
a replication of Garmezy's experimental task and procedure but 
with the use of a schizophrenic group on chlorpromazine therapy 
to compare with a schizophrenic group not taking the drug. The 
schizophrenic group not on drug therapy can be used to test 
Hypothesis I which is a test of the reliability of Garmezy's 
findings for his schizophrenic subjects. 
On a discrimination task in which the response to a 
particular stimulus is correct, the threat of punishment for 
the same response when given to a different stimulus will 
result in defensive avoidance of that response. Defensive 
avoidance is indiscriminant avoidance. It is indiscrimina te 
(a) to avoid the response where it is correct and rewarded, 
and (b) when the pattern of avoidance of the responses to all 
of the stimuli is such that there is no improvement in over-
all discrimination. 
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From Hypothesis II it follows that anxiety reduction 
resulting from chlorpromazine therapy would reduce the defensive 
avoidance behavior of schizophrenic patients. Us i ng schizo-
phrenic patients as subjects, on a discrimination task in which 
a response to a particular stimulus is correct, it can be pre-
dicted that the threat of punishment for that same response 
when given to a different stimulus will result in adaptive 
avoidance rather than defensive avoidance. Adaptive avoid-
ance is discriminating avoidance. Discriminating avoidance of 
the response results in (a) no decrease in the response where 
it is correct and rewarded, and (b) a pattern of avoidance of 
the response to the incorrect stimuli which results in a better 
overall discrimination between the various stimuli. 
In summary, the following predictions will be tested: 
1. For the schizophrenic patients not on drug treat-
ment, stress results in (a) avoidance of the correct response 
to a stimulus, and (b) no improvement in overall discrimination 
between the various stimuli. 
2. For the schizophrenic patients on drug treatment, 
stress results in (a) no avoidance of the correct response 
to a stimulus, and (b) better overall discrimination between 
the various stimuli used. 
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CHAPTER IV 
PROCEDURE 
Selection of Subjects 
The subjects for the experiment were 40 hospital-
ized male schizophrenic patients. Twenty-two of the patients 
were from the Boston State Hospital and 18 were from the Dan-
vers State Hospital. 
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In order to insure that each patient represented only 
the schizophrenic diagnostic category, the patient's records 
were carefully checked before he was used in the experiment. 
a ll of the patients used in the study had a current diagnosis 
of schizophrenia. Also, no patient was used as a subject if 
he had been previously diagnosed in some other category, or 
where there was any evidence in his record of brain damage, 
lobotomy, brain operations, or such neurological conditions as 
epilepsy. With one exception, only patients 40 years old or 
less were used in order to minimize any effect that age might 
have on discrimination ability such as functional changes in 
the acuity of hearing with increased age. 
Twenty subjects served as a control group. No pa-
tient was used in the control group where he was currently tak-
ing any drug or where he had ever been on chlorpromazine or 
other drug therapy. 
The twenty patients used in the experimental group 
were patients currently on drug therapy. Each of the patients 
had been on the drug long enough so that any side effects of 
the drug were not present at- the time of the experiment. The 
daily dosage of the drug varied from patient to patient in 
terms of what the psyc~trist in charge believed was adequate 
to give the desired thera peutic effect as judged by himself. 
The daily dosages received by the members of the experimental 
group varied from 50 to 450 milligrams per day. The ages, 
drug dosages, and sum of months spent in the hospital are in-
dicated for both groups in Appendix A. 
Apparatus 
The tones for the discrimination task were played 
from a 1956 single speaker Webcor tape recorder. The tones 
were recorded by an engineer at the acoustics laboratory of 
the Department of Psychology, Harvard University. A frequency 
counting device was attached to the input of the tones from 
the tone generators to the recorder and the tones were found 
to be varying no more than one cycle per second from the speci-
fied tone. On input to the tape recorder the duration of the 
tones and interval between tones was electrically timed. When 
the tones were played to the patient during the experiment, 
the volume control of the recorder was set at the same volume 
for each patient. 
Discrimination of the standard tone from the other 
tones was done by the patient with either a pull or a push of 
a wooden lever set in a green box in front of him. The subject 
sat with his preferred hand on the lever at all times. During 
the nonstress part of the experiment a green box with the word 
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RIGHT, which could be lighted up by the experimenter, faced 
the subject. The word was lit up by a doorbell button hidden 
from the subject's view. During the stress part of the experi-
ment a red box with the word WRONG, which could be lit up by 
the push of a button by the experimenter also faced the sub-
ject. The wires leading from the light buttons to the light 
boxes also ran to the response box in order to create the il-
lusion that the patient's response automatically determined the 
lighting up of the words RIGHT or WRONG . This was done in or-
der to keep at a minimum any tendency of the patient to asso-
ciate being judged correct or incorrect as an act of the ex-
perimenter. 
a saucer into which was placed (or removed) a cigar-
ette or chocolate was placed to the right of the lever response 
box. During the selection of the patient his preference for 
either a cigarette or a chocolate as a reward was determined. 
The experimenter sat about three feet to the right of the sub-
ject and faced the reward boxes and recorded each response to 
each tone without the recording being seen by the patient. Be-
sides putting on the lights in the RIGHT or WRONG boxes, the 
experimenter appropriately placed (or removed) rewards in the 
rew~rd dish if the patient's response to the tone warranted it. 
Both a visual and material reward was, therefore, received by 
the patient for a correct pull of the lever to certain tones. 
During the stress part of the study a pull to a specified tone 
led to both the visual and material punishment. 
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Preliminary Discrimination Task 
After each patient was selected as a potential sub-
ject on the basis of ward personnel judgment and a check of 
the case history record, the patient was given a short inter-
view by the exp erimenter. The study was explained as the de-
velopment of a tone memory test and the subject was then asked 
if he would like to participate. He was reassured that the 
results would in no way affect his hospital stay or treatment. 
If tl~ patient consented he was then taken to the experimental 
room and offered a cigarette and chocolates while the appara-
tus was explained to him. The following instructions were 
then read: 
This is a memory test for musical tones. 
You know what a tone is. It is like the 
note on a piano or some other musical in-
strument. I will first play the tone that 
I want you to remember ten times so you 
can learn what it sounds like. Each time 
I play the tone you are to pull this lever 
like this (demonstrated) and the green box 
will light up with the word RIGHT like this 
(demonstrated). Are there any questions? 
Are you ready? You are to remember what 
the tone sounds like because when you have 
heard the tone ten times I am going to test 
your memory for it. 
A 1000 cycle tone of one second duration was played 10 times 
with an interval of nine seconds between each tone. Then 
the new instructions were: 
Now I will play some more tones. There will 
be the same tone that you just heard ten 
times and another tone that sounds different. 
Every time you think the tone is the one you 
just heard you are to pull the lever and if 
you are right the word RIGHT will light up. 
Every. time you think you hear a different tone 
you are to push the lever like this {demonstrated). 
Nothing lights up when you push the lever or 
are wrong . 
A series of five pairs of tones of one second dura-
tion and separated by a nine second interval was played. One 
tone of each pair in the sequence was 1000 cycles and the 
other was 1200 cycles. The order of the tones in each pair 
was random. If the subject responded correctly to eight of 
the 10 tones he was judged as cooperative and able to follow 
instructions and used for the first phase of the experiment 
proper . 
Nonstress Task 
Immediately following the preliminary discrimina-
tion task the following instructions were read: 
Now I am going to play a new tone for you 
to remember. I am going to play it twelve 
times and you are to pull the lever each 
time so that you will get used to what you 
are to do when you hear that tone later. 
The word RIGHT will light up each time you 
pull the lever to the tone. You are tore-
member what the tone sounds like because I 
will test your memory for the tone when you 
have had twelve practices to learn it. 
A 515 cycle tone of one second duration and with 14 
seconds between tones was played twelve times. After the 
twelve trials, the new instructions to the patient were : 
Now I am going to test your memory for the 
tone you just heard. I am going to play 
50 tones. Some of them will be the same 
tone that you just hea rd so you will pull 
the lever for them. If you are right the 
word RIGHT will light up and I will put 
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a cigarette (or chocolate) in this dish. 
The cigarettes you get in the dish are 
yours to keep. Some of the 50 tones will 
be different from the tone you just heard 
twelve times. Some of them will be higher 
and some of them will be lower. If you 
think you hear a different tone, either 
higher or lower, yru are to push the lever. 
Nothing lights up when you push the lever or 
you are wrong. Are there any questions? 
A series of 50 tones was presented. Each was of a 
one second duration with 14 seconds between tones. The 515 
cycle tone appeared once in each series of five tones and 500, 
530, 545 and 560 cycle tones appeared each once in each series 
of five tones. Garmezy found that the spacing of tones by 
about 15 cycles per second difference at these frequencies 
represented about one JN~. The five tones in each block 
were recorded in random order. Since there were 10 blocks 
of five tones each, each tone appeared 10 times during the 
discrimination task. Because of the 10 appearances of the 
standard tone, the subject bad a possibility of 10 material 
and visual rewards. Each pull or push of the lever was re-
corded by the experimenter as a plus or minus mark on a scor-
ing sheet of 50 squares. 
Since the task of discriminating the standard tone 
from the fcur generalized tones was more complex than the pre-
liminary discrimination task, some of the patients were not 
able to function at this level. If, after 20 tones, the ex-
perimenter saw that the subject was perseverating in that he 
either responded by pulling the lever to all 20 tones or push-
ing the lever to all 20 tones, then the experimenter stopped 
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the recorder, thanked the subject for his help, and returned 
the patient to his ward. 
Stress Task 
Anxiety was inferred as an intervening variable re -
sulting from experimentally created stress. Since a pull of 
the lever to the standard tone was trained, rewarded, and 
correct, the conflict resulting from threatening to puni s h 
the same response when given to a very different tone was 
operationally defined as stress. No punishment training wa s 
conducted but since any pulls given to that tone during the 
test series were actually punished, those punished pulls would 
act to reinforce the threat. The number of punished pulls 
could not be experimentally controlled because the number de-
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pended on the subject's performance. However, the research 
design allowed far a separate statistical analysis of the ef-
fect of reinforced threat, i.e., the effect of punished pulls 
on subsequent pull responses. 
The second part of the experiment was conducted not 
less than 12 hours after the nonstress task and before two 
weeks had elapsed. After the subject was seated, the follow-
ing instructions were given: 
You did very well last time but you are expected 
to do even better this time. There will be some 
slight charges today and those changes will help 
you to remember the tone . Now I am going to play 
a new tone for you to remember. I am going to 
play it twelve times and you are to pull the lever 
each time you hear the tone so you can get used 
to what you are to do later when you hear the 
tone. The word RIGHT will light up each time 
you pull the lever to the tone. You are to 
remember what the tone sounds like because I 
will test ycur memory for the tone after you 
have had twelve practices to learn it. 
A 715 cycle tone of one second duration and with an 
interval of 14 seconds between tones was played twelve times. 
Then the new instructions were : 
Now I am going to play 50 tones. Some of 
them will be the same tone that you just 
heard so you will pull the lever for them. 
If you are right the word RIGHT will light 
up and I will put a cigarette (or chocolate) 
in the dish. These cigarettes are for you 
to keep. Some of the 50 tones will be 
higher or lower than the tone you just learned 
by hearing it twelve times. If you think 
you bear the different tone, either higher 
or lower you are to push the lever. If you 
pull the lever for a very different tone 
the word WRONG will light up like this 
{demonstrated) and -you will lose one of the 
cigarettes that you have won. If you are 
just a little wrong, if you pull the lever 
to a tone that is just a little bit higher 
or lower than the right tone then nothing 
lights up. Some people find that the slight 
changes in the setup today help them to re-
member the tone better than the first time 
they took the test. Are there any questions1 
A series of 50 tones was presented. Each tone had a 
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duration of one second with a 14 second interval between tones. 
The sequence used in the nonstress task and each tone used was 
exactly 200 cycles higher than the corresponding tone used in the 
nonstress task. A 715 cycle tone was substituted for the 515 
cycle tone as a new standard tone, 700 cycles was substituted 
for the 500 cycles, etc. Because of the possibility that a new 
sequence of tones might be inherently harder or easier than the 
first sequence, the second sequence was kept identical to the 
situation where reward only was used. Since the only response 
punished was a pull of the lever for the 760 cycle tone, the 
tone 45 cycles higher than the standard tone and the most dif-
ferent from it, there was a possibility of ten punishments as 
well as ten rewards. The 45 cycles difference in frequency 
between the rewarded and punished tone was about three J ND 's 
at these frequencies. 
Cigarettes seemed an ideal choice of reward for 
mental hospital patients as it is commonly observed that many 
patients will chain smoke until their immediate supply of cig-
arettes is exhausted. Only two patients chose chocolates in-
stead of cigarettes for their re ward. 
Statistical Analysis 
Age.--Although the inve s tigator had no prior know-
ledge that age was related to either defensive avoidance or 
drug effect, efforts we re made to keep the ages in the t wo 
groups somewhat homogeneous by selection of subjects 40 years 
old or younger. Since age has been found to be a relevant 
psychological variable in many studies it was decided to take 
the precaution of controlling for age by having the two groups 
somewhat of the same average a ge. 
The age of the subject was recorded as his age at 
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his last birthday. The mean age of the nondrug group was 30.65 
years and the mean age of the drug group was 32.20 years. The 
mean difference of 1.55 years was analyzed by means of the 
t test. The resulting t was .882 which has a probability great-
er than 30% of having occurred due to chance factors of 
sampling. The null hypothesis of no difference in the mean 
ages of the two groups could not be rejected so it was con-
eluded that the two groups did not differ on age. 
Hospital stay.--Length of hospital stay was found 
by Goldmanl and Kurland2 to have an effect on the results 
of the use of chlorpromazine therapy for schizophrenic pa-
tients . Although there was no prior knowledge that hospital 
stay affected avoidance resp~ding, their results suggested 
that the experimenter should take hospita.l stay into account 
as it had been found relevant to the effect of the drug under 
investigation. 
Kurl.s.nd and Goldman used the length of the current 
hospital stay of the patient to categor ize each patient as 
"acute" or 11 chronic.•• However, the present investigator felt 
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that some refinement of their hospital stay measure was in 
order. In order to do this, it was reasoned that some patients 
may have had two or more hospitalizations of some months or 
years duration prior to the current hospitalization. The cur-
rent hospital stay figure would not adequately reflect the 
chronic nature of their schizophrenia. Further reasoning sug-
gested that the length of time since first hospitalization might 
ln . Goldn:an, "Chlorpromazine Treatment of Hospital-
ized Psychotic Patients," J. Olin . Exper. Psychopath. and Quart. 
Rev. Psychiat . and Neural., 1956, 17, 45-46. 
2A. Kurland, "Chlorpromazine in the Treatment of 
Schizophrenia," J. Nerv. and Ment. Dis., 1955, 121, 321-
329 . 
be used as a measure of chronicity. However, it is well 
known that a patient may be psychotic for years before he is 
hospitalized so it was felt that the time since first hospi-
talization was not a good measure of the length of the pa-
tient's illness. It is commonplace to find the assumption 
tbat the effect of hospitalization is deleterious to the men-
tal health of the patient with respect to social adjustment 
and other related areas. It was finally concluded that the 
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sum of hospital stay would adequately account for the chronicity 
of the disease but with the additional merit of accounting for 
any effect of social isolation on the phenomenon under inves-
tigation. 
The mean hospital stay of the control group was 2.51 
years while the mean hospital stay of the experimental group 
was 6.32 years. Using the t test, the difference between these 
means was found to be significant at the 99% level of confid-
ence so the null hypothesis of no difference between the means 
of the two groups was rejected. In view of the differences be-
tween these two groups on hospital stay, in the event that hos -
pital st ay was found correlated with defensive avoidance or 
drug effect~ it was planned to use the analysis of covariance 
in order to analyze the data. 
Main Dependent variables 
Since avoidance responding due to the threat of 
punishment was the key mea sure involved in the test of the 
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two hypotheses under investigation, the change in the number 
of pulls to each tone position from the nonstress to the 
stress situation was used as the basic avoidance measurement. 
The change or difference in pulls at the particular tone posi-
tion also had the additional merit of controlling for any ini-
tial difference between the two groups reflected by their non-
stress discrimination performance. 
Standard tone.--The clearest manifestation of de-
fensive avoidance behavior was a decrease in pulls to t he 
standard tone. Since the subject was trained to pull the lever 
to the standard tone by 12 training trials, and since a pull 
to the sts.ndard tone (ST) in the test series was correct and 
led to a reward, reduction in pulls or avoidance to the stand-
ard tone was believed to be the most resistant to avoidance of 
pulls. A decrease in pulls to the standard tone, therefore, 
was operationally defined as defensive avoidance. Furthermore, 
standard tone pulls offered one of the two main measures of 
the discrimination of the standard tone from the other tones 
of the test series. If two subjects showed the same relative 
difference in differentiating one tone from another, it might 
be argued that the subject with the greater number of pulls to 
the standard tone showed the better discrimination of the two. 
Gradient of generalization.--It might be argued that 
the task used, stimulus generalization, necessitated a measure-
ment that took into account the differential responding to one 
stimulus relative to another. By using a series of tones of 
equal difference in frequency from one to the next, the steep-
ness of the generalization gradient describes the relative dis-
crimination of the tones. The steepness of the generalization 
gradient is the second of two main measures of the character-
istics of the stimulus generalization curve. The need for 
both standard tone pulls and gradient of generalization to 
measure the performance on the task used by the experimenter 
is nicely illustrated by Garmezy 1 s findings. The use of threat 
of punishment by Garmezy led to a significant increase in the 
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steepness in the gradient for his normal subjects but without 
any change in the steepness for his patient group . Conversely, 
the normals showed no change in pulls to the standard tone while 
the patients had a significant decrease in pulls to the standard 
tone under the threat of punishment conditions. 
Mednick and Freedman3 pointed out from their review 
of the literature that the shape of the stimulus generalization 
curve has no typical form. They emphasized that one of the 
difficulties is the problem of determining e qual psychological dis-
tances on a stimulus continuum. However, within broad limits , 
the equal differenc es in the frequency of tones used in the 
present inve stigation seemed to offer something which could be 
treated as equal units of stimulus difference. Based on that 
rationale, and following Garmezy 1 s example, the experimenter 
defined the theoretical stimulus generalization curve as a 
straight line. It followed that the difference in pulls to 
3s. Mednick and J. Freedman, "Stimulus Generaliza-
tion," Psychol. Bull., 1960, 57, 169-200. 
the standard tone and the highest tone in the series rep- · 
resented a measurement bf the gr adient. 
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CHAPTER V 
RESULTS 
Experimental results did not support the hypothesis 
that chlorpromazine therapy reduces anxiety. The results, 
however, confirmed the hypothesis that schizophrenic patients 
use defensive avoidaro e behavior in order to cope with stress-
produced anxiety. The mean number of pull responses b y each 
group to each tone was used to test these hypotheses. Those 
means are indicated in Table I. In order to facilitate visual 
inspection of the data, the mean pulls of Table I are plotted 
in Figure 2. The 500 and 700 cycle tones are tone position A, 
tones 515 and 715 are position B, 530 and 730 cycle tones are 
position C, 545 and 745 cycle tones are position D, and the 
560 and 760 cycle tones are tone position E. 
Defensive Avoidance Behavior 
I n order to test the hypothesis that schizophrenics 
show defensive avoidance under stress, the nonstress results 
of the nondrug group were compared with the stress results . 
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It was predicted that the threat of punishment was a stress 
whi ch would result in a defensive avoidance of the pull response 
instead of adaptive avoidance of pulls. The results of the 
statistical tests of the pulls chan ge for each tone position 
are listed in Table II. The t test results are based on the 
method of correlated data since the same subjects performed 
on both the nonstress and the stress task. In the three 
Group 
Table I 
Mean Pulls of Drug and Nondrug 
Groups to Each Tone Under Non-
stress and Stress Co~dltions 
Tone Position 
A B c D E 
Nondrug 
Nons tress 
Stress 
Mean Decrease 
Drug 
Nons tress 
Stress 
Mean Decrease 
7.80 8.10 5.00 2.70 2.65 
5. c30 6 . 55 5.05 2.65 1.50 
---
2.00 1.55 -.05 .05 1.15 
Tone Position 
A B c D E 
6.75 7.30 5.65 4.05 2.90 
5.75 7.25 5.70 3.55 2.15 
1. 00 • 05 -. 05 • 50 • 7 5 
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Fi p:; . 2 . lione discrimination of drug and nondrug groups 
of schizophrenic oatients under nonstress and 
stress conditions . 
Table II 
Differences Between Stress and 
Nonstress Discrimination of 
Tones by the Nondrug Group 
Measures Compared Difference 
LT nons tress vs LT stress -2.00 
ST nons tress vs ST stress -1.55 
c nonstress vs f"' stress .05 v 
D nons tress vs D stress -.05 
HT nonstress vs HT stress -1.15 
LT change vs ST change . 45 
LT change vs HT change .85 
ST change vs HT change~- .40 
t 
3.273 
2.476 
.065 
.090 
2.237 
.783 
.955 
.530 
*Arithmetically same as for G change. 
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df p 
19 < .02 
19 <.02 
19 > .90 
19 > ·90 
19 <.02 
19 >.60 
19 > .20 
19 >.60 
comparisons of the three significant tone position changes 
in pulls with each ot~r, the method of correlated groups was 
also applicable in doing the t · t ests. 
Standard tone change.--Since a reducti on in pulls to 
the standard tone (ST) was defined a s defensive avoidance 
rather than adaptive avoidance, it was predicted that one of 
the effects of threat of punishment would be avoidance of pulls 
to the ST under stress. The mean decrease in pulls to the ST 
was 1 . 55 which was significant at the 98% level of confidence 
so the data on that tone position supported the hypothesis that 
stress results in defensive avoidance behavior by schizophrenic 
patients. 
Relationship between ST and G change.--Although the 
ST represented one of the two numbers used in computing the 
gradient (G) the two measures were theoretically independent. 
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A steeper G could result from fe we r pulls to the highest tone, 
the other measure used in computing G, but with the ST constant, 
or from more pulls to the ST but with pulls to the highest tone 
remaining constant, or from several other combination of changes. 
However, it was also theoretically possible for any G change 
to be the result of one measurement, the ST change which has 
already been shown to have been significant. The question arose 
as to whether or not these two measures , G and ST, were inde-
pendent enough to warrant separate status in the analysis of 
the results of the present investigation. The correlation of 
G change and ST change was done by using both groups pooled 
as one group of 4Q subjects . An r of . 62 was found which al-
lowed the rejection of the null hypothesis, no correlation, 
at a P of .001 level of significance . It was concluded, there-
fore, that the two rreasures were not independent . 
Gradient change .--There were no logical grounds for 
making the a priori assumption that either the G change or the 
ST change was the more valid measure of defensive avoidance . 
Consequently, the second prediction which followed from the 
defensive avoidance hypothesis was tested . It was predicted 
that the indiscriminate avoidance of pulls would result in no 
increase in discrimination as measured by the overall measure 
of discrimination, the gradient (G) . Analysis of the G change 
showed a change toward a flatter slope under stress, a mean 
change of - . 04 , which gave a t of . 530 and a P of o60. The 
null hypothesis, i . e ., no change in steepness of G, could not 
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be rejected since a change as great or greater than that obtained 
had a 60 % chance of occurring due to chance factors of sampling . 
The data again supported the defensive avoidance hypothesis for 
the nondrug group . 
Effect of the Drug 
It was hypothesized that by reducing anxiety , chlor-
promazine would also reduce the defensive avoidance behavior . 
In order to test this hypothesis , it was predicted that defen-
sive avoidance behavior would be less for the drug group under 
stress than for the nondrug group used as a control group . 
Standard tone chan~.--It was predicted that the 
drug would reduce defensive avoidance. Since one of the 
measures defined as defensive avoidance was the decrease in 
pulls to the ST, it wa s predicted that there would be less of 
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a reduction in pulls to the ST by the drug than by the nondrug 
group. The drug group reduced pulls to the ST by .05 mean pull s . 
The mean reduction in pulls by the nondrug group was 1.55 and 
the difference between the two means was 1.50 in the predicted 
direction. The t of this difference was 1.634 which has a P 
value of about .06 since the one-tailed test was appropriate. 
Although this P is slightly larger than the conventional .05 
upper limit which is conventionally used for the rejection of 
the null hypothesis, the experimenter went on to further analyze 
the ST change. The P is low enough to warrant acceptance as 
long as no other variables are confounding the results. 
Because it had been previously established that the 
groups differed on hospital stay (HS), HS was correlated with 
ST change by using the data of the two groups pooled. The re-
sulting Pearson product-moment correlation was -.31 which for 
38 degrees of freedom was significant a t the P of .05 level. 
The direction of this significant relationship was such that 
it was concluded that the longer the HS , the less the patient 
demonstrated defensive avoidance. The significant correlation, 
and its direction, made it necessary to reanalyze the group 
d ifference by the analysis of covariance1 technique to test the 
1A. Edwards, Experimental Design in Psychological 
Research, Rhinehart and Co., Inc., N.Y., 1950, pp. 333-358. 
drug effect. Edwa rds points out t hat the method has the ef- · 
feet of statistically adjusting the differences between groups 
on one independent variable (HS variable in the pre s ent study) 
while testing the remaining difference due to the experimental 
variable (the drug in the present study.) 
The results of the analysis of covariance are found 
in Table III. The value of F was .65 which for 1 and 37 de-
grees of freedom was not significant. An F of 4.10 is ne ces-
sary to reject the null hypothesis at the 5% level when 1 and 
37 degrees of freedom are involved. The null hypothesis, that 
there is no effect of the drug, above and beyond the HS effect, 
on the ST change, could not be rejected. It was concluded that 
the data failed to support the predicted effect of the drug on 
the reduction of defensive avoidance behavior. 
Gradient difference.--The hypothesis that the threat 
of punishment would lead to adaptive avoidance behavior rather 
than defensive avoidance behavior by the drug group led to a 
second prediction, that the gradient (G) would be steeper for 
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the drug group than for the nondrug group. The mean slope change 
for the drug group was .7 and the mean change of the nondrug 
group was -.4. The mean difference in G of 1.1 was in the pre-
dicted direction but t he t of this difference was only 1.121 
which gave a P greater than .10 of being due to chance factors 
of sampling. 
Although the difference did not meet t he usual statis-
tical criterion of a P of .05 or less, it was decided to check 
the relationship of HS to this measure of discrimination. The 
Table III 
Analysis of Covariance of 
Standard Tone Change of Two Groups 
of Subjects Adjusted for Hospital Stay 
Differences 
Source of variation Sum of Squares of df 
Errors of Estimate 
Total 309.87 38 
Within groups 304.52 37 
Adjusted means 5.35 1 
54 
Mean F 
Square 
8 .23 
5.35 .65 
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Pearson product-moment correlation of G and HS was .35, re-
sulting in a P of .02 of being due to chance factors of sampling. 
From the direction of the correlation it could be concluded that 
the tl~eat of punishment led to better discrimination by the 
patients who had been in the hospital for a longer period of 
time. Since the correlation was significant, the analysis of 
covariance was again necessary in order to analyze the differ-
ence in G under stress. 
Table IV contains the results of that analysis of co-
variance test of the mean G change difference between the drug 
and nondrug group. The F for the adjusted means was zero so 
the null hypothesis could not be rejected. It was concluded 
that HS had a significant effect on discrimination under stress 
conditions but that the drug did not have any additional effect. 
Analysis by matched group technique.--Besides the use 
of the analysis of covariance technique to control statistically 
for the HS difference between the drug and nondrug groups, it 
was possible to analyze the differences between the two groups 
by use of two matched groups. It was possible to find 10 mem-
bers of the nondrug group who could each be matched with a 
member of the drug group on the basis of age, HS, ST pulls 
and total pulls on the nonstress task. The results for these 
two subgroups are plotted in Figure 3. The t test was used to 
analyze the differences between the two groups on both the ST 
change and the G change. Neither difference was significant. 
The subgroup results technique, therefore, supported the find-
Source 
Total 
Within 
Table IV 
Analysis of Covariance of 
Gradient Change of Two Groups 
of Subjects Adjusted for 
Hospital Stay Differences 
of Variation Sum of Squares of 
Errors of Estimate 
345.13 
groups 345.15 
A.djusted means - . 02* 
df Mean F 
Square 
38 
37 9 .33 
1 -o. 02* 0 
*Negative numbers are mathematically i mpossible but are 
found here due to the rounding off of numbers during 
the computations. 
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Fig. 3. l 'one discrin. ination of drug and non drug matched 
subg roup s of schizophrenic p atients under non-
stress and stress conditions. 
ings made by use of the analysis of covariance technique. The 
data indicate that the drug makes no difference on the patient's 
reaction to the stress. 
Additional Anallses 
A number of additional analyses of the data were 
conducted in an effort to explain the HS correlations with 
both the ST and G changes, the measures of defensive avoidance 
used in the present investigation. Since the drug did not af-
fect the variables under study, it was possible to pool the 
drug and nondrug subjects to make one overall group of 40 sub-
jects. The mean pulls for each tone for the overall group are 
plotted in Figure 4 . 
Comparison with previous research .--Because the HS 
findings did not readily offer themselves to psychological ex-
planation, the reliability of the findings were first ques-
tioned. Since Garmezy reported the hospital stay range for 
h i s sch iz ophrenic group, it was possible to compare his patie nt 
group res ults with a group matched on HS range and selected 
from the 40 patients used in the present study. Garmezy's 
group of 24 patients had a current hospital stay range from 
six days to 4.2 years . The experimenter's subjects had an HS 
range up to 18 1/2 years . For purposes of comparing the re-
sults with those of Garmezy, all of the subjects in the over-
all group of 40 with an HS below 4 1/2 years were grouped to-
gether. Twenty- three subjects met the Garme zy HS range fig-
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ures and tbe means of their data are plotted in Figure 5 
along with the data for Garmezy's comparable group. Both 
groups show a tendency for the curves to flatten out under 
stress conditions. The effect of stress on the ST and the 
highest tone are the most similar results when examined with 
respect to specific tone position effects. 
From the finding that the longer the HS, the less 
the defensive avoidance behavior, it was suggested that the 
effect was similar to the conclusion which Garmezy drew from 
his data on normal subjects. In view of this, results of the 
17 subjects of the present study in the 4 1/2 to 18 1/2 year 
range were plotted in Figure 6 along with the data from Gar-
mezy 's normal group. The curves are amazingly similar, at 
least in a gross way. 
Effect of Age 
Effect on STand G changes.--Although the two original 
groups did not differ significantly on age (AGE ), the find-
ings regarding the influence of HS on the stress effects sug-
gested ttat AGE could be also involved in stress effects . The 
correlation of AGE and ST gave an r of -.38 which was signi-
ficant at the 2% level. On the basis of the direction of the 
correlation, it was concluded that the older the patient, the 
less stress resulted in defensive avoidance of pulls to the 
ST. A correlation of .29 was found for G change and AGE but 
this value did not meet the criterion of being significant at 
the 95% level of confidence. 
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Age effects independent of HS.--It was logical to 
assume that the older patient bad a greater probability of a 
longer HS than a younger patient. Before it could be concluded 
that both AGE and HS were separately and significantly influenc-
ing the effect of threat of punishment, it was necessary to de-
termine bow closely these two independent variables were corre-
lated. If found related, it would be necessary to partial out 
each variable's overlapping effect on the STand G change var-
iable. 
The correlation of AGE and HS was .21 and, although 
it was not statistically significant, the r of .21 was used in 
the partial correlation2 of AGE and ST change. A partial cor-
relation of -.33 was found. This correlation is significant at 
the 5% level. It was concluded, therefore, that AGE had a sig-
nificant relationship to the ST chan~ found, a relationship 
independent of the HS relationship. 
HS effects independent of AGE.--In order to demon-
strate HS relationship to HS change which was independent of 
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AGE, the part ial correlation of HS with ST change was done by 
holding AGE constant. An R of -.25 was found. The null hypothe-
sis, i.e., that there is no correlation of HS and ST change 
independent of AGE, could not be rejected by the usual criter-
ion of a P of .05 or smaller since the P of the correlation of 
the magnitude of -.25 is .12. 
2Q. McNemar, Psychological Statistics, John Wiley 
and Sons, N. Y., 1949, p. 140. 
Other Dependent Variables 
The relationships of HS and AGE to the two avoidance 
measures used in the study defied ready explanations. It seemed 
that further explorat~y investigations were in order in an 
effort to explain the findings . Since the significant correl-
ations were with two avoidance measurements , it was believed 
that other avoidance variables warranted investigation . 
Generalized tones pulls . --For normal subjects , the 
main purpose of introducing punishment in the task of the 
present investigation would have been to reduce wrong pulls . 
A pull was wrong at each generalized tone position so the 
sum of pulls to all of the generalized tones (GL) was a rr:eas-
ure of erroneous pulls . Since avoidance of pulls to these tones 
was desirable and discriminating, the GL measure was also a 
measure of adaptive avoidance . The correlation of AGE and GL 
was - .11 and the r of HS and GL was -.01. Neither were signi-
ficant . These and other correlat ions of AGE and HS with other 
variables investigated are listed on Table V for convenrent 
comparisons . 
Total pulls .--The general tendency to pull the lever 
during the nonstress task was encouraged by the training and 
rewar d given . The sum of pulls to each of the tones used des-
cribes the pulls response strength . Any tendency to decrease 
total pulls (TP) due to the conflict set up by a threat to 
punish a pull response to the highest tone reflected general-
ized avoidance behavior . A decrease in TP could not be used 
as a test of either hypothesis of the present study . Total 
b4 
Table V 
Correlations of Hospital Stay 
and Age with Stress Effects 
on Six Dependent Variables 
Variables r 
HS and ST -.31 
HS and G . 35 
HS and TP -. 11 
HS and GL -.01 
HS and LT - . 34 
HS and HT .08 
AGE and ST -.38 
A..GE and G .29 
AGE and TP -. 26 
AGE and GL -.11 
A.GE and LT -.33 
AGE and m -.02 
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pulls decrease . is made up of the ST decrease and the GL de-
crease. Since it has been argued that GL decrease is adaptive 
avoidance and ST decrease is defensive avoidance, the combined 
measurement cannot be logically predicted from either the adapt-
ive or defensive avoidance hypothesis. The r of HS and TP was 
-.11 and the r of AGE and TP decrease was -.26. In neither 
case was the relationship significant. 
Lowest tone.--Although a decrease in the number of 
pulls to the lowest tone (LT) represented improved discrimina-
tion, i.e., less errors, its position in relation to the pun-
ished tone argued against decreased pulls being defined as 
adaptive avoidance. The threat of punishment was for a pull 
to the tone the fartbest from the LT in the stimuli series so 
the prediction from stimulus generalization theory would be that 
the LT would be least sub ject to generalized avoidance behavior. 
Inspection of Figure 2 and the data in Table I point up how 
the greatest decrease in pulls, avoidance, was shown to the LT 
position. Decrease in pulls to the LT at the magnitude found 
does not appear directly related to the threat of punishment of 
a pull at the high tone position but rather an indiscriminate 
avoidance of pulls. The significant decrease in pulls to the 
LT was correlated -.34 with HS and -.33 with AGE, both signifi-
cant. 
Highest tone.--Since the highest tone (HT) was the 
tone where a pull was threatened with punishment, and actually 
punished, a decrease in pulls to the HT clearly met the criter-
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ion of adaptive avoidance. Defens ive avoidance, however, 
also could account for a HT decrease in pulls. The HS and HT 
gave an r of .08 and the r of AGE a nd HT was -.02. The null 
hypothesis, no correlation, could not be rejected in either 
case. As the data in Table I indicate, however, the threat 
of punishment led to a significant decrease in pulls to the 
HT . Taken together these statistical findings support the de-
fensive rather than adaptive criterion. 
Effect of Punishment of Responses 
The operat:!.onal definition of the stress condition 
in the present investigation was that the threat of punishment 
existed for a pull response to a specific tone so that any 
pull response could lead to punishment. An examination of the 
individual patient's results in Appendix B indicated that 12 
of the 40 subjects gave no pull response to the HT during the 
stress task and tberefore received no punishment. The range 
of punished pulls for the remaining 28 patients was from one 
to six punishments. 
Since no training to avoid punishment for a pull to 
the HT was done before the test series of 50 tones, it was 
possible to test the effects of actual punishment by consider-
ing the first 25 tones of the series as punishment training to 
avoid the pull of the lever to the HT . The number of punished 
pulls of the first 25 responses was correlated with both TP 
and ST measur~ in the second 25 responses in the series. The 
r of punished pulls and ST was -.12 and the r of punished pulls 
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and TP change was .15 . These correlations were not statistical-
ly significant . The lack of correlation supports the conclusion 
that the threat of punishment and not the actual punishment was 
the source of stress . 
Relationship of HS and AGE t o Nonstress Performance 
Because all of the analyses done in the present study 
used methods which controlled for any initial differences in 
the performance of the nonstress task, correlation of HS and 
AGE with nonstress performance could not directly suggest ex-
planations of the experimenter's findings. However, since 
those two variables were shown to be relevant to the perform-
ance of the task under stress conditions of motivation, the 
question was raised as to whether or not they were releva.nt to 
the performance of the task under n onstressful conditions . The 
correlations are listed in Table V! . Wrong pulls or GL cor-
related .37 with HS. TP had an r of .32 with HS. None of the 
correlations with AGE were significant and the correlations of 
ES with the other four variables also were not significant . 
Since the GL and TP measures overlap 80% as TP includes the GL 
in its computation , these two correlations probably have a 
common explanation. The explanation is not self evident, how-
ever, as the most pars i monious explanation would be that longer 
HS leads to more erroneous pulls with a resulting flatter curve 
and consequently poore r· discrimination. However, it has been 
previously argued that G is a measure of discrimination. The 
-. 18 correlation of HS with G was in the right direction to 
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Table VI 
Correlations of Hospital Stay 
and Age with Six Variables 
Under Nonstress Conditions 
Variables r 
HS and ST .02 
HS and G -.18 
HS and TP .32 
HS and GL . 37 
HS and HT .25 
HS and LT -.14 
AGE and ST .05 
AGE and G -.19 
AGE and TP .26 
1\.GE and GL .17 
!GE and HT . 18 
AGE and LT -.14 
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support the poorer discrimination conclusion. The correla-
tion, howeve~, was not significant. Another explanation is 
necessary. 
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CMPTER VI 
DISCUSSION 
Chlorpromazine did not reduce the effects of ex-
perimentally induced stress. It was predicted that drug 
therapy of schizophrenic pat ients reduces the anxiety created 
by stress and thereby reduces defensive behavior . It was, 
however , experimentally demonstrated that schizophrenic pa-
tients use defensive avoidance to cope with anxiety. 
Defensive Avoidance 
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Patients in the nondrug group of the present study 
showed defensive avoidance of a response when there was a 
threat of punishment for that response if given to a certain 
stimulus. This study, taken together with the resul ts of Gar-
mazy's study, sup ports the conclusion that schizophrenic pa-
tient s are particularly susceptible to defensive behavior under 
mildly stressful conditions. 
Defensive versus adaptive avoidance.--It is assumed 
that when a wrong response is punished, or threatened with pun-
ishment, the result will be motivation to reduce or avoid the 
punished response. Avoidance of the punished response is adapt-
ive behavior. However, if avoidance of the response to a stimu-
lus is indiscriminatelY applied to other stimuli, then the 
avoidance is defensive rather than adaptive. The concept of 
defensiveness implies automatic, indiscriminate , self-defeating 
use of the behavior. 
The experimental design of the present study was 
such that the response which was rewarded and correct to one 
stimulus was wrong and punished to another stimulus . The 
direction of the response to avoid punishment , therefore, was 
such that the avoidance would interfere with the desirable use 
of the response, i . e ., its adaptive or discriminate use . Since 
the definition of defensive behavior was indiscriminate be-
havior , a discrimination task was used to test the indiscrim-
inate versus discriminate use of the response . A stimulus 
generalization task was used in which the discrimination is 
indicated by the pattern of responses . A discriminating pat-
tern is one in which the desired response to one stimulus is 
given less and less to stimuli further and further removed on 
the stimulus continuum from the correct stimulus . When the 
threat of punishment for the farthest removed stimulus was in-
troduced, the resulting avoidance pattern interfered with the 
discrimination pattern in an indiscriminate way . 
The clearest demonstration of defensive avoidance was 
the significant avoidance of the pull response to the standard 
tone Wlere a pull was correct and rewarded. Here was an ex-
perimental demonstration of an analogy to the inappropriate 
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use of withdrawal or avoidance by schizophrenic patients . Their 
defensive avoidance behavior in the everyday situation seems 
to prevent the rewarded response with a further weakening of 
their capacity to withstand stress without resorting to further 
defensive avoidance behavior, etc . 
The pattern of avoidance behavior to the other four 
tones of the test series fit the indiscriminate criterion 
better than the discriminate criterion . The threat of punish-
ment resulted in a significant decrease in pulls to two of the 
other four tones , the highest tone and the lowest tone of the 
stimulus series used . Since a pull to the highest tone was 
punished , it could be argued that the avoidance of pulls shown 
there was adaptive . However, since indiscriminate avoidance 
would randomly effect all of the tones , the avoidance of pulls 
to the highest tone may have been part of an indiscriminate 
pattern of avoidance . In the case of the lowest tone , the 
nonadaptive nature of the avoidance was quite clear . Avoidance 
did not aid in the avoidance of punishment and, because of its 
position as the tone the farthest removed from the punished tone , 
it was the tone for which stimulus generalization theory would 
lead to the prediction that the threat of punishment would have 
the least effect . 
Comparison of the avoidance pattern of the present 
investigation with Garroozy's findings reveals discrepancies. 
In the Garmezy study there was no avoidance behavior at the low-
est tone for either his normal or schizophrenic groups . The 
finding of significant avoidance for the low tone in the present 
investigation, therefore , suggests that the slightly different 
stress procedure in the present study may have resulted in 
greater stress and thereby greater strength of the defensive 
avoidance response . The lack of significant avoidance respond-
ing on tone positions C and D in the present study do not sup-
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port the predictions following from the defensive avoidance 
hypothesis. If defensive avoidance results in a significant 
decrease in pulls to the tone the farthest from the punished 
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tone it should also have a significant effect on the two closest 
and adjacent tones to the punished tone. Inspection of the 
curves for Garmezy's schizophrenic group suggests that the pa-
tients gave defensive avoidance responses to these two tone posi-
tions. 
Drug Effects 
The hypothesis that chlorpromazine reduces anxiety 
was not supported by the data. In a test of the hypothesis, 
anxiety was inferred as an intervening variable between the 
stimulus condition defined as stress and the avoidance response 
of the patient. The avoidance responses of a group of schizo-
phrenic patients under chlorpromazine therapy was compared with 
the avoidance responses of a nondrug group in order to test the 
predictions generated by the hypothesis. 
Since the investigator had no prior knowledge of any 
variables related to defensive avoidance behavior, there were 
only practical limitations on which variables to use in matching 
the two research groups. Besides a matching on age and diagno-
sis, the selection of the subjects was done with the limitation 
of age at 40 years old or younger in an effort to keep the 
groups young and somewhat homogeneous as to age. For some un-
known reason this resulted in the two groups being different on 
hospital stay. Since two studies had shown that hospital stay was 
relevant to the effect of the drug, the investigator was 
obliged to investigate its relationship to the results al-
though there was no prior knowledge that it was relevant to 
avoidance responding. It was found that there was a signifi-
cant correlation between hospital stay and the two main meas-
ures of defensive avoidance. Statistical control of the hos-
pital stay differences between the groups by an analysis of 
covariance resulted in the conclusion that the drug did not 
have an effect on avoidance above the effect due to the hospi-
tal stay. 
Hospital stay and drug effect.--Because previous re-
search suggested that hospital stay was related to the effect 
of the drug, it was necessary to examine this hypothesis in 
an effort to explain the lack of the drug's effect on avoid-
ance behavior. It would be predicted that, within the drug 
group, the shorter hospital stay patient would show the least 
defensive avoidance. Since the opposite relationship was found, 
the hospital stay length of the drug group did not seem to be 
a tenable explanation of the negative findings. 
Dosage effect.--Another explanation of the lack of 
drug effect raises the question that the size of the drug dosage 
used might have been insufficient to produce significant re-
sults. It is necessary to stress that the present study was a 
clinical test so the dosage variation from patient to patient 
was at the discretion of the psychiatrist in charge of the 
patients. The experimenter took the dosage f or each patient 
into account, however, as one of potential v riables which 
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were measured but not experimentally controlled. Since all 
of the drug group patients had been on these or higher dosages 
for at least some weeks or even months, the study was a test 
of the cumulative effect of the drug. It is reasonable to 
assume t;ba t the psychiatrist in cmrge of the patients was 
satisfied with the clinical effect of the dosage used in 
each case. 
Except for two of the twenty subjects on 50 milli-
grams per day, the dosage level of all of the subjects was 
higher than those which Brodie 1 found to have a significant 
effect on reaction time. Since tbere was a trend for the 
shorter hospital stay patient to have the larger drug dosage, 
the trend of the data was not in support of a dosage hypothesis, 
of greater avoidance to be associated with the larger dosages. 
Hospital Stay Effect 
It has been commonplace to assume that schizophrenic 
patients who have been in the hospital a long time are in 
poorer mental health than pat ients with a short hospital stay. 
It has also been commonplace to assume that one of the signs 
of poor mental health is a maladaptive reaction to punishment 
and/or stress. The logical prediction from two such assump-
tions would be tbat a longer hospital stay would lead to a more 
detrimental effect of stress on the task of the present investi-
gation. Instead, the results of the present study indicate 
1R. :Srodie , "Simple and Disjunctive Reaction Time 
Under the Influence of Chlorpromazine Hydrochloride," Unpub-
lished doctoral dissertation, Boston Univ., 1958. 
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that the reverse of that prediction can be concluded. In 
Figure 6 where Garmezy 1 s "normals" are compared with the long 
hospital stay patients of the present study, the curves are 
amazingly alike and suggest that the longer the patient is in 
the hospital, the more he tends to deal with stress like a 
normal. The conclusion is logically derived from the data 
but is psychological nonsense. 
Comparison of Garmezy 's findings for his schizophrenic 
group supports the hospital stay findings of the present study. 
He used short hospital stay subjects and found defensive avoid-
ance responding so it may be a function of interaction of 
stress and short hospital stay. 
Measurement of hospital stay.--Examination of the 
measurement of hospitalization used in the present study does 
not suggest any obvious explanation for the findings. The 
choice of sum of all hospital stays instead of the current 
hospital stay figure as the measurement was believed to ac-
count for the patient whose hospitalization would have been 
more continuous except that relatives took the patient out 
against advice, kept him out for a while, and returned him, 
etc. It might be argued that the disease is continuous so 
that the lapse of time since the first hospitalization is the 
best of three possible measures of the length of the disease. 
There was an assumption by the investigator, however, that 
time spent in the hospital with the disease has a more deteri-
orating effect on the mental status of the patient than time 
spent out of the hospital with the disease. Use of the sum 
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of hospital stay, therefore, measured only the length of the 
disease process while in the hospital setting. However , since 
the hospital stay findings were the reverse of the assumption 
made about the effects of hospitalization, the refinement of 
the measurement over certain previous studies was superfluous. 
Effect of age . --In an effort to clarify the role of 
hospital stay on stress effect, one of t he questi ons r ai sed was 
whether or not the hospital stay measurement was reflecting 
some effects better accounted for by age. Because age sets 
the upper limit on hospita l stay, i . e . , the lower age limit 
for the population of the hospital is 16 years of age, a 25 
year old patient can have a maximum of only nine years of hos-
pital stay. In spite of this restriction of the upper limit 
of hospital stay by the patient ' s age, the correlation between 
the two numbers was not significant . The correlation of age 
with the two measures of defensive avoidance used in the study 
were sign i ficant . The correlation with the third measure, the 
change in steepness of the gradient of generalization was al-
most significant . Since there was some correlation of hospital 
stay and age, and since these two variables were each signi-
ficantly correlated with avoidance as measured by decreased 
78 
pulls to the standard tone , partial correlations were done for 
each of the variables . The result was that the R for hospital 
stay was no longer significant while the R for age was still 
significant. The method of experimentally controlling each of 
these variables while varying the other by the use of subgroups 
selected from the total pool of subjects demonstrated pictorially 
the partial correlation process. The result of analyzing 
the age effects independent of hospital stay added age as a 
second variable which needed explanation as to its effect on 
defensive avoidance behavior . Further research is needed to 
clarify whetrer these variables operate separately , together, 
or pehaps mask a third variable which can better fit the re-
sults of this study and ex isting theory. 
Hospital stay effe cts : other studies . --In recent 
years tbere have been some studies which have questioned some 
of the widely held beliefs about the inevitable effects of 
hospital stay on the psychological functio ning of schizophren-
ics . When Yates2 reviewed studies of the effects of hospital-
ization on verbal functioning of schizophrenics in studies 
done up to 1956 , he concluded that word meaning is progre ss -
ively lowered . Using 35 hospitalized paranoid sch izophrenics 
who bad been in a V.A. hospital from 7 to 25 years , Moran et 
a l 3 found that retest results after six years indicated only 
one significant decrease in a battery of eight tests . These 
new results are not contradictory to the Yates' conclusion 
when one remember s that Moran et al patients were from a V.A. 
hospital where the maximum of milieu and other types of therapy 
are used whereas Yates' review covered studies in which the 
hospitals probabl~ had few resources with which to prevent de-
2A. . Yates, "The Use of Vocabulary in the Measurement 
of Intellectual Deterioration: A Review , 11 J . Ivient. Sci ., 1956, 
102, 409- 440. 
3L . !'lioran , D. Gorhan, and W. Holtzman , "Vocabulary 
Knowl edge and Usage of Schizophrenic Subjects , " J . tlbnorm. Soc. 
Psychol ., 1960 , 61, 246- 254 . 
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terioration of the pati~nt 1 s behavior due to lack of interac-
tion and otter forms of stimulation . 
Schooler and Spohn4 predicted that regressed schizo-
phrenics would be less responsive to social stimulation than 
normals . Using an experiment in which a confederate of the ex-
perimenter was to influence the perceptual judgment of the sub-
jects , t~y found that the patients were even more influenced 
than normals but the effects did not conform to either physical 
or social reality . The so- called apathy ascribed to regressed 
patients is questioned by their findings . In a. study focused 
specifically on the testability of chronic schizophrenic, Wil-
ensky and Solomon5 tried to administer the Rorschach, abbrevi -
ated WAIS, and a tapping test on three different occasions . 
They found about 25% of the 101 chronic male patients untest-
a.ble and referred to other stui ie s which reported figures in 
the range of 10% to 50%. In their group, Wilensky and Solomon 
labeled the untestable as refusing , were confused , or were un-
able to do the task because of their symptoms . They found that 
the longest hospitalization was for the confused category of the 
untestable group . The confused patients usually had remained 
in tbe hospital since their first hospitalization . The general 
findings were that the more complex the task, the more untest-
able the sub j ects. In the task of the present investigation 
4c . Schooler and E . Spohn , "The Susceptibility of 
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Chronic Schizophrenics to Social Influence in the Formation of 
Perceptual Judgments ," J . Abnorm. Soc . Psychol . , 1960, 61 , 348 - 354 . 
5H . '.~ ilensky and L. Solomon, nchara.cteristics of Un-
testable Chronic Schiz ophrenics , 11 J. Abnorm. Soc . Psychol ., 
1960 , 61, 1955 -158 . 
the complexity was such that the percentage of subject cap-
able were mainly those patients of the hospital population 
who were on open wa rds and/or were capable of hospital chores. 
On several wards of the two hospitals involved in the current 
study, no patients were testable in terms of the tone discrim-
ination task. It seems that patients with long hospital stay 
who still remain testable must have other defenses against 
anxiety than defensive avoidance behavior. Probably a few of 
the patients of the current study with only a short hospital 
stay at the time of testing fit the category of defenses which 
do not lead to progressive deterioration over the years, but 
the defensive avoidance findings for the group suggest some 
studies of the prognostic value of instruments which can elicit 
defensive avoidance or other types of defensive behavior. 
Chronicity and Apathy 
Mednick6 proposes an anxiety theory of schizophrenia 
in which he stressed the high overt anxiety and panic in the 
first or acute stages. He furt~r argues that if schizophrenia 
becomes chronic tte n, over the years, the patient develops a 
repertoire of anxiety-reducing although socially maladaptive 
behavioral and thought processes. An anxiety defense trend 
like that would explain the hospital stay effects found in the 
present study and seems to attempt to spell out the nature of 
the apathy so often reported in descriptions of schizophrenia 
6s. Mednick, "A Learning Theory Approach toRe-
Search in Schizophrenia , 11 Psychol. Bull., 1958, 55, 316-
327. 
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as a syndrome. Kantor and Winder 7 intimate something like 
this with their theory of a process-reactive continuum in 
schizophrenia. The continuum idea started out as a dic hotomy 
theory. 8 One of the key arguments for Kantor et al's dichotomy 
theory was tbat the reactive type of schizophrenia closely 
followed a sudden and relevant stress but the process type 
developed insidiously. Another criterion of the reactive type 
was a short hospital stay. For the recess type, the patient 
was in the hospital for long periods of time or permanently. 
Their theory seems to describe what was previously meant by 
acute and chronic and suffers from being descriptive rather 
than explanat~y. Also, the description often has to wait 
until the patient leaves the hospital or has been in the hos-
pital far many years. In terms of the present study, it is 
tempting to wonder whether the patients of the short hos pital 
stay group who demonstrated defensive avoidance had a sudden 
and relevant stress in their immediate history prior to hos-
pitalization rather than an insidious course of poorer and 
poorer personal and social adjustment. 
Biased sampling explanation.--As has been suggested 
in some of the previous discussion of hospital stay effects, 
selective sampling of patients for studies is necessary on all 
but the simplest of tasks. Because of this, the findings and 
conclusions cannot be generalized to the patient group. In 
tinuum: 
429-434. 
7R. Kantor and C. Wimer, "The Process-Reactive Con-
A Theoretical Proposal," J. Nerv. M.ent. Dis., 1959, 29, 
8R. Kantor, J. Wallner, and C. Winder "Process and 
Reactive Schizophrenia," J. Consult. Psychol., !953, 17, 157-162. 
the present study, several stages of selection were used so 
that the final two groups represented perhaps the top 25% 
of the younger male patients with respect to mental status. 
In the selection of the subjects there was first the judgment 
of the hospital ward personnel who ruled out a large portion 
of patients who could not perform the task because of their 
obvious confusion or uncooperative behavior. From those pa-
tients not ruled out, an interview ruled out a few more. The 
Preliminary Discrimination Task was used to rule out more sub-
jects on the basis of their inability to attend to and cooper-
ate with the task. The explanation as to how these 40 patients 
differ from the ones who were not usuable for the study may 
contain the explanation of why the long hospital stay ones 
and/or older ones do not tend to use defensive avoidance under 
stress conditions. 
Stress variable: critical examinati on.--Stress, as 
defined operationally in the present study, was induced by 
threat of punishment for a wrong response . It was implied that 
threat would lead to the intervening state of anxiety which 
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could be measured in terms of avoidance responses . Among others, 
Berkeley9 has demonstrated physiological reactions to stress 
which can be defired by measures independent from either the 
stimulus or the psychological response involved . A recent sur-
9 A. Berkeley, " Level of Aspiration in Relation to 
Adrenal Cortical Activity and the Concept of Stress," J . ComE• 
Physiol. Psychol., 1952, 45, 443.449 . 
vey10 of physiological measures of anxiety offers numerous 
methods which have been employed to measure anxiety independent 
of the rreasurement of overt responses. For the present study, 
however, the overt responses of the subject were deemed to have 
more relevance to behavior changes of clinical importance, i.e., 
avoidance and withdrawal behavior. 
Definition of stress in terms of its varied conse-
quences has been much emphasized by Cattell and Scheier11 and 
is a natural focus for them and other adherents of factor analy-
sis as a research tool. They point out the inadequacies of 
such simple hypotheses as Taylor 1 s 12 treatment of anxiety as 
a facilitating state and others who have demonstrated a more 
previous and commonly held hypothesis that anxiety or stress 
is always detrimental. Cattell and Scheier concluded that four 
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groups of measures result from factor analysis of stress effects. 
They point out, as others have done, that the effects of dif-
ferent stressful procedures may differ in direction for differ-
ent measures of the effects. Their results, therefore, typify 
the state of knowledge about stress in that it can be produced 
by diverse means, with diverse effects and even diverse effects 
from one personality to anotber. 
lOB. Martin , "The Assessment of Anxiety by Physiologi-
cal Behavioral Measures , 11 Psychol. Bull., 1961, 58, 234-255. 
llR. Cattell and I. Scheir, "Stimuli Related to Stress, 
Neuroticism, Excitation, and Anxiety Response Patterns: Illus-
trating New Multivariate Experimental Design," J. Abnorm. Soc. 
Psychol., 1960, 60, 195-204. 
12Janet Taylor, 11 The Relationship of Anxiety to the 
Conditioned Eyelid Response ," J. Exp . Psychol., 1951, 41, 
81-92. 
Stress Variable: Present Study 
The nature of the punishment in the present study, 
it migbt be argued, was to make the pull of the lever subject 
to an approach-avoidance conflict. It might be fur ther argued 
that the removal of a reward, or the reduction in the amount of 
reward, is not the usual operation used to define punishment. 
Typically, an electric shock is used as a stressful punishment 
as in the studies by Holliday and Dille, 13 Tietlebaum, 14 or 
Rosenbaum.l5 In order to maximize the cooperation of the sub-
ject and keep the intensity of the stress within tolerable 
bounds for the schizophrenics used as subjects, the use of 
shock was not even contemplated. There is evidence in the 
present study that the effects of punishment are not direct but 
something more general like a state of anxiety created by the 
threat of punishment or an approach-avoidance conflict. It 
was found that the actual amount of punishment during the first 
half of the test series involving punishment was not related to 
the decrease in pulls to the second half of the series. Both 
standard tone changes and total pulls changes was tested. It 
appears that the threat of punishment, rather t han the actual 
punishment, accounted for the results. 
13Audry Holliday and J. Dille, "The Effects of 
Mebrobamate, Chlorpromazine, Pentobarbital, and a Placebo on 
a Behavioral Task Performed Under Stress Conditions," J. Comp. 
Physiol. Psychol., 1951, 58, 811-815. _ 
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l4s. Teitlebaum, "Stimulus Generalization in Relation 
to Stress and Defense," Unpublished doctoral dissertation, Boston 
Univ. , 1960. 
15a. Rosenbaum, "Stimulus Generalization as a Func-
tion of Clinical Anxiety," J. Abnorm. Soc., Psychol., 1956, 
53, 281-285. 
There is independent evidence that the WRONG and 
RIGHT light used in tbe present study was sufficient motiva-
tion to demonstrate differences between normals and schizo-
phrenics, Aisenberg16 demonstrated that schizophrenics and 
normals performed differently on a card sorting task with only 
these lights as motivat ion. 
Garmezy used slightly different reward-punishment 
conditions than were used in the present study. He used sym-
bolic indication of the amount of reward earned or lost as the 
task progressed and gave the material rewards after the discrim-
ination task was completed. The punishment was, therefore, a 
symbolic reduction in reward . In contrast, in the present study 
the subject was immediately rewarded for a pull to the stand-
ard tone and the experimenter immediately removed the cigarette 
or chocolate after a pull to the high tone. Since the reduc-
tion in pulls found in the present study somewhat paralleled 
those found by Garmezy for his schizophrenics, it was concluded 
tbat the present study wa s essent ally a replication of Gar-
mezy 's methodology as well as his findings. Cavanaugh et a117 
have stressed that the deleterious effects of social punishment 
on schizophrenics which Rodnick and Garmezy18 report is not al-
16Ruth Aisenberg, 11 The Cumulative Differential Ef-
fects of Reward and Punishment on the Performance of Schizo-
phrenic and Normal Subjects," Unpublished doctoral disserta-
tion, Boston Univ., 1957. 
17n. Cavanaugh, w. Cohen, and P . Lang, 11 The Effect 
of Social Censure and Social Approval on the Psychomotor Per-
formance of Schizophrenics , 11 J. Abnorm. Soc. Psychol ., 1960, 
60, 213-218. 
18E. Rodnick and N. Garmezy, "An Experimental Ap-
proach to the Study of Motivation in Schizopbrenia ,u in M. 
Jones (Ed ) Nebraska Symposium on Motivation , Lincoln, Nebraska: 
Univ. of Nebraska Press, 1957, pp. 109-184. 
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ways found . Instead, they argue, the avoidance design used 
in the investigation made the effect of punishment seem 
that way . It was this very avoidance behavior, however , 
that the present study was concerned with , rather than a 
deficit in discrimination that Cavanaugh et al were refer-
ring to , so their criticism does not directly bear on the 
hypothesis under investigation . This analysis does not sug-
gest that something other than stress was the result of the 
operations used . The problem still remains, therefore , the 
problem of explaining the curious relationship between age 
and/or hospital sta y and the patient's reaction to stress . 
Implication of Results 
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The defensive avoidance behavior found was a replica-
tion of previous findings with schi zophrenic subjects so fur -
ther research in that area can proceed with greater confidence . 
Although no conclusions about the correlations be-
tween age and/or hospital stay and defensive avoidance can 
be drawn because of the selective nature of the samples used, 
the correlations suggest hypotheses for future research. The 
testing of hypotheses about these correlations are particularly 
in order because of their relevance to certain hypotheses about 
schizophrenia and the longitudinal course of the disease . One 
of these hypotheses is that the schizophrenic patient who re-
mains ill demonstrates a longitudinal course of the disease 
in which acute anxiety reactions subside . The other area of 
hypotheses deals with speculations about either two kinds 
of schizophrenia , such as process and reactive , or perhaps 
these two as extremes of a continuum. The experimental 
methodology of the present study suggests a ''test" of reac-
tive reactions to stress by schizophrenic patients . 
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CHAPTER VII 
SUMMARY 
Various methods have been used to evaluate the ef-
fectiveness of the tranquilizing drug, chlorpromazine hydro-
chloride. Unti 1 recently, most of the studies have focused on 
clinical improvement of the hospitalized schizophrenic patient. 
Recent ly, the studies have shifted in focus to change in test 
performance, psychophyical phenomena, and laboratory tasks 
such as verbal learning. ~lthough some of the studies have 
lacked adequate experimental or statistical controls, many of 
the studies have reported clinical improvement for neurotic or 
psychotic patients. Other studies, often the ones in which 
adequate experimental controls have been used, report that the 
drug bas no clinical effect. Except for some animal studies, 
very few researchers have experimentally manipulated the be-
havior under study. Instead, the implicit or explicit hypo-
thesis of many of the drug studies has been that the symptoms 
or behavior deficits of patients are due to intrapsychic stress 
which the drug will alleviate. 
The present investi~tion studied the effect of the 
drug on anxiety. The effect was inferred from the avoidance 
behavior of schizophrenics. Some of the previous experimental 
research suggested that fear motivated behavior was reduced by 
the drug . Based on these findings, and the effect of the drug 
on primary drives, it was hypothesized that chlorpromazine 
mediated its effects on schizophrenic patients by reducing the 
intensity of their anxiety reactions. Since Garmezy had 
demonstrated that schizophrenics showed avoidance behavior 
on a tone discrimination task under conditions where threat 
of punishment was present, the reliability of his findings 
was first tested. It was predicted that chlorpromazine would 
eliminate the defensive avoidance behavior by reducing the 
anxiety resulting from the stress . 
Twenty hospitalized male schizophrenic patients were 
used as a control group and 20 patients under drug treatment 
were used as an experimental group. After an initial screening 
of each subject on a simple tone discrimination task, the pa-
tient was trained to pull a lever to a standard tone. He was 
then instructed to respond with a pull of the lever when he 
again heard that tone and to push the lever for all different 
tones for each tone of a 50 tone test series. ~~en he pulled 
the lever to the standard tone he was rewarded by lighting up 
the word RIGHT and placing a cigarette or chocolate in a dish 
beside the patient. Under the stress condition which followed 
from one to fourteen days later, the procedure was mostly the 
same but with the use of new tones . Stress was added by in-
structing the subject, before the test series, that he would 
be punished for a pull to a tone very different from the stand-
ard tone. The actual punishment paralleled the reward in that 
the particular wrong response was followed by the lighting up 
of the word ~~ONG and the removal of a cigarette or chocolate 
from the patient's reward dish. The two measures used as the 
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main criteria of defensive avoidance behavior were (a) the 
decrease in the number of correct pulls of the lever to the 
standard tone and (b) the slope of the generalization gradient 
was used as a global measure of discrimination of all of the 
tones of the series and as the second measure of defensive 
avoidance . 
From an analysis of the results, it was concluded 
that: 
(1) As hypothesized , under stress conditions , schizo-
phrenic patients show defensive avoidance of a punished re-
sponse . The defensive avoidance interfered with rewarded res -
ponses and led to indiscriminate avoidance of the responses in 
other situations . 
(2) The drug group patients , as pred icted, did not 
show defensive avoidance behavior . Instead, they s~owed dis-
criminate avoidance of the puniihed response in the stress situa-
tion which resulted in discrimination curves similar to those 
previously reported for normals . However, because the drug 
group had spent a significantly longer time in the hospital 
than the nondrug group , it was necessary to use that fact in 
the analysis of the results ~nen it was found that hospital 
stay was significantly relat ed to defensive avoidance behavior . 
The result of the analysis of covariance indicated that the 
longer hospital stay, and not the drug effects, accounted for 
the significantly better handling of the stress by the drug 
group . 
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(3) In an effort to find an explanation for the 
finding that the longer hospital stay, the less the effect of 
stress, it was discovered that age had a signi ficant relation-
ship to the results. It was found that the older the patient, 
the less the effect of stress. In some instances age and hos-
pital stay were shown to be independent of each other in their 
relationship to defensive avoidance behavior . 
The main i mplication of the study is that further 
research is needed regarding the developmental course of schizo-
phrenia, particularly studies of prognosis and the long itudinal 
course of the disease. Since the experimental procedure used 
in the pre sent study was a study of the patient's reaction un-
der experimentally produced stress, perhaps some modification 
of the procedure would serve as a te s t of the reactive-process 
continuum proposed by certain investi~tions. 
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APPENDICES 
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A.PPENDIX A 
Age , Sum of Hospital Stay , and Daily Drug Dosage 
Nondrug Group Drug Group 
·Patient ~ HS Patient Age HS Drug Number Number Dosage* 
1 26 2/12 21 27 8 300 
2 19 2/12 22 34 11 450 
3 27 4/12 23 35 12.5 200 
4 25 3.5 24 33 11 100 
5 33 2/12 25 41 6 100 
6 40 11/12 26 34 10 400 
7 19 6/12 27 33 7/12 200 
8 32 1/12 28 37 4/12 100 
9 31 10/12 29 40 18 . 5 200 
10 32 6/12 30 38 7 50 
11 24 6/12 31 28 11/12 100 
12 34 3 . 5 32 23 3 . 5 400 
13 32 7 33 21 2 400 
14 26 10 34 37 2 200 
15 40 7 35 30 7 200 
16 36 10 36 31 10 100 
17 22 2/12 37 35 3 . 5 50 
18 54 2/12 38 29 6 200 
19 36 3 39 29 4 . 5 100 
20 25 1 . 5 40 29 13 100 
Mean 30.65 2 . 51 32.2 6.32 145 
*Milligrams per day 
JiPPENDIX B 
Nondrug Group Pulls 
Nonstress Tones Stress Tones 
Patient 
Number 
1 
500 515 530 545 560 Total 700 715 730 745 760 Total 
9 10 6 0 3 28 3 4 3 5 1 16 
2 10 10 3 1 0 24 3 2 1 0 0 5 
3 3 7 7 5 4 26 2 8 5 0 0 15 
4 10 8 6 3 3 30 8 6 6 6 2 28 
5 8 5 6 2 5 26 2 4 4 3 1 14 
6 7 9 3 3 0 22 5 7 8 0 0 20 
7 9 7 3 1 1 21 9 5 7 1 0 22 
8 10 8 5 1 0 24 6 7 6 3 1 23 
9 9 10 2 2 0 23 4 7 5 1 0 17 
10 6 3 0 0 0 9 5 8 6 2 2 23 
ll 7 8 6 4 1 26 7 6 3 1 2 19 
12 7 8 6 4 3 28 5 8 7 5 1 26 
13 9 9 6 1 1 26 10 9 8 5 2 34 
14 8 8 8 3 2 29 5 7 1 1 3 17 
15 9 9 6 4 4 32 7 10 7 2 3 29 
16 7 10 10 7 7 41 9 10 6 6 2 33 
17 6 6 0 1 0 13 3 2 2 0 1 8 
18 7 10 8 6 9 40 7 7 4 5 4 27 
19 10 8 5 0 0 23 10 9 4 0 0 23 
20 5 9 4 6 10 34 7 5 8 7 5 32 
Mean 7 . 8 8.1 5 . 0 2 . 7 2 . 65 26 . 25 5 . 8 6 . 55 5.052.ffi 1 . 5 21 . 55 
Patient 
Number 
21 
1\.PPENDJX B 
Drug Group Pulls 
Nonstre ss Tones Stress Tones 
500 515 530 545 560 Tota l 700 715 730 745 760 Total 
5 8 8 8 9 38 3 2 2 1 0 8 
22 10 9 8 5 2 34 10 10 5 2 0 27 
23 10 10 8 7 3 38 8 10 10 8 3 39 
24 10 4 0 0 0 14 5 9 9 2 0 25 
25 3 5 6 7 4 25 8 9 8 5 5 35 
26 5 6 7 7 4 29 2 8 6 8 5 29 
27 6 5 8 5 1 25 4 7 5 5 6 27 
28 7 7 7 4 3 28 3 4 6 4 4 21 
29 5 9 4 6 1 25 7 10 5 6 3 31 
30 4 3 4 1 2 14 7 5 7 3 0 22 
31 10 8 0 0 0 18 8 10 5 0 1 24 
32 7 7 2 4 5 25 5 5 5 1 1 17 
33 9 10 7 3 1 30 7 7 9 5 1 29 
34 8 10 4 0 0 22 4 8 4 0 0 16 
35 5 6 4 6 6 27 6 8 6 5 3 28 
36 7 7 9 5 3 31 2 7 7 6 6 28 
37 6 8 9 1 2 26 8 10 8 2 0 28 
38 6 9 7 3 3 28 5 5 1 3 2 16 
39 7 6 2 4 2 21 9 7 3 3 1 23 
40 5 9 9 5 7 35 4 4 3 2 2 15 
Mean 6 . 75 7.3 5.65 4 . 052.9 26 . 65 5 . 75 7 . 25 5.73.55 2 .15 24.4 
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ABSTRACT 
THE EFFECTS OF STRESS ON SCHIZOPHRENIC MALE 
PATIENTS UNDER CHLORPROMAZINE TREATMENT 
by 
Clifford Nelson Cassidy 
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Since chlorpromazine was first developed it has 
found widespread use in the treatment of various mental dis -
orders , particularly schizophrenia . Research to date has sug-
gested that the drug has an adverse effect on some psychologi -
cal functions and a beneficial effect on others , particularly 
in the area of c linical symptoms . -hile some studi es ba. ve led 
to the c onc l us i on t hat the dr ug reduce s the symptoms of psy-
chiatric patients , other studies often do not support tba t con-
clusion . In the stuiies where psychiatric patients have been 
used as subjects for l aboratory tasks, it has usually been as-
sumed that the patient ' s psychiatric state has a detrimental 
effect on the performance of the task and it has been hypot he -
sized that chlorpromazine wi 11 increase task efficiency. 
The purpose of this study was to test the effect of 
chlorpromazine hydrochloride on stress-induced anxiety . There 
has been little effort to manipulate experimental l y the emo-
tional state of the subject and then to test the drug ' s abi l ity 
to reduce the emotional state . One study , using normal human 
subjects, found that the drug did not reduce the detrimental 
effects of psychological stress. Two animal studies , however, 
indicated _ that the drug hastened the extinction of condi -
tioned fear re s ponses . 
Various researchers have suggested that when anxi-
ety reaches a certain level , goal directed responses g ive way 
to anxiety defense responses . Other research indicates that 
schizophrenic patients are particularly prone to anxiety and 
use avoidance behavior as an anxiety defense mechanism. Ac-
cordingly , it was hypothesized that chlorpromazine reduces 
the anxiety of schizophrenic pat i ents and thereby reduces 
their defensive avoidance behavior . 
In order to test this hypothesis , 20 hospitalized 
male schizophrenic patients under drug t r eatment of from 50 to 
450 milligrams per daw of chlorpromazine were compared with 
a control group of 20 patients not under drug treatment . Each 
patient was trained to pull a lever to a standard tone . In 
the experimental situation , he was instructed to pull the 
lever each time he heard the standard tone and to push the 
lever each time he heard a different tone during a test series 
of 50 tones . A pull of the lever to the standard tone was re-
warded by l ighting up the word RIGHT and by placing a cigarette 
or a chocolate in a d i sh beside the patient . Under the con-
d i tion defined as stress , the procedure was the same but with 
the use of different tones and adding the stress . Stress was 
produced by instructing the subject that he would be punished 
for a pull of the lever to the one generalized tone of the 
series of tones which was the most different from the stand-
ard tone. The actual punishment paralleled the reward in that 
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the punished r~sponse was followed by the lighting up of the 
word vVRONG and the removal of a cigarette or chocolate from 
the patient's reward dish. 
The two rrain rreasures used to demonstrate defensive 
avoidance were avoidance of pulls to the standard tone and 
a change in the steepness of the gradient of generalization. 
From the hypothesis it was predicted that, compared to the con-
trol group, the drug group would show (a) less defensive avoid-
ance of pulls of the lever to the standard tone, and {b) bet-
ter discrimination of the standard tone from the generalized 
tones as measured by the steepness of the gradient . 
Stress produced defensive avoidance in the control 
group but not in the drug therapy group. However, the two 
groups differed on hospital stay and hospital stay was found 
to be significantly correlated with stress effects. The 
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longer the patient had been in the hospital, the less the threat 
of punishment created defensive avoidance behavior. Further 
statistical analysis led to the conclusion that the drug did 
not have a significant effect on defensive avoidance. Still 
further analysis indicated that age was also significantly 
related to the two defensive avoidance measures used. 
The findings with respect to stress-induced defensive 
avoidance behavior was a replication of previous findings with 
schizophrenic subjects so further research in that area can 
proceed with greater confidence. The findings of correlation 
of age and/or hospital st~ with stress effects were not con-
sistent with any existing psychological theory. Because the 
experimental task required a hi ghly selec t ive sample of 
schizophrenic patients, no generalizations about age or hos-
pital stay were possible . 
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